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PROGRAMMERS 


MS DOS is a registered trademark of Microsoft. Inc 
H E L P is a trademark of Everest Solutions. Inc 


Order Line 800-621-0854 ext 923 

Everest Solutions 

3350 Scott Blvd. Bldg 58 
Santa Clara, CA 95051 
(408) 986-8977 


H.E.L.P.™ makes your computer feel like a main frame... 
and increase productivity by 300% and more. 


We’ll Send You a Bug... 

Because...that’s the only way you’ll get any after using H.E.L.PI 


is a multi-window 
C programming environ 
which runs in virtual memor 
under MS-DOS. 
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Stops Bugs...Interactively 

Say “Good-bye” to errors which have 
been halting your compilations. 

H.E.L.P.™ will hunt down bugs, explain the 
error in plain English, offer suggestions 
and corrective measures...and 
will even make the corrections 
automatically with the press of a 
key. Upon making the correction, 

H.E.L.P.™ then goes on looking for 
the next problem. 

Batch Mode 

As an option, you may place several 
programs on a module list...put H.E.L.P. 
into batch mode...then stand back! 

Automatically, H.E.L.P.™ will locate bugs 
and create an error list. 

From this error list you may print it, save 
it, and/or correct the errors interactively. 

Checks For Consistencies 

H.E.L.P.™ will examine your code across modules 
to check the usage of externals as well as functions 
and parameter usage. This means your modules 
will pass through the linker with far fewer errors. 


Where there’s H.E.L.P.™ there’s help!! 
H.E.L.P™tracks every step you make...press 
the help key and you are presented with 
a window full of assistance. There’s even 
a Help Search Key so that you can look 
up any topic or string within the help 
subsystem. _ 

H.E.L.P.™ win 

positively find every syntax 
and semantic error which 
would have caused your 
code to fail at compilation. 

Have It Your Way 

Navigate through all the 
incredible features of H.E.L.P.™ 
using POP-UP menus...or you 
may by-pass the menus by 
binding commands to keys... 

(user definable). 

Full-Blown Editor 

Edit code in as many windows 
as you want...there are no 
limitations! 
Move or copy text within a 
window or to an entirely 
different window. 

Virtual Memory 

H.E.L.P.™ uses the power 
of main frames running 
in virtual memory... 
this means you may 
create a program or 
work space larger 
than the actual RAM 
memory of your system. 
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Have you been looking for perfect data management that you can 
enjoy on your own terms? Then you've probably already heard of 
ZIM 2.4 — the most powerful database system available. Until now. 
Because ZIM 2.5 is here. 


ZIM 2.5 is a fourth generation application development tool which 
makes it possible to expand the capabilities of your micro beyond 
what you've ever imagined. ZIM mirrors the complexities of the 
real world by letting you develop as many and as varied 
applications as you could possibly need. 


"ZIM is... a successful migration of mainframe ideas and needs to a 
micro. (ZIM) proves not only that the job can be done but also that 
it can be done well. ZIM provides a reference against which current 
and future data bases can be judged." James Creane, Data Based 
Advisor/July 1985. 


Speed 

ZIM breaks the speed limit — between 3 and 50 times faster than 
industry leaders in sorting and joining files within the data-base. 
ZIM's internal architecture, and the implementation of its strategy 
analyzer and priority-driven buffering ability, ensure that data is 
processed in the most efficient manner possible. 


Portability 

ZIM is the only database management system with 100% 
application portability for single-user and multi-user 
configurations. ZIM is available under PC-DOS, 
Concurrent PC-DOS, UNIX, XENIX, and QNX. 

Never again will you be required to re-write 
your applications for different operating systems 
environments. 


Power 

ZIM's high-level language lets you build user commands which 
implement applications without the necessity and cost of additional 
programming tools. ZIM's forms facility and extensive report 
generator permit completely menu-driven applications. Completed 
compiled, applications use the Runtime System, leading to fast 
execution, preventing unauthorized access or modifications, and 
decreasing cost and memory requirements. 

Flexibility 

ZIM gives you unprecedented simplicity and flexibility. ZIM 
commands parallel simple English sentences, making it easy to 
learn and use. Other features include automatic updates of all 
indexes, multi-user support, and an extensive range of validation, 
editing and masking facilities. ZIM's limits are only those of your 
hardware, operating system and imagination. And with ZIM 2.5, 
your database is no longer limited to a single hard disk. 


"ZIM is (a) well-conceived , soundly-implemented 
thoroughly professional system. Its design evidences a 
strong commitment to consistency and to the goal 
of natural nonprocedural user interaction." 

Richard M. Foard, PC Tech Journal, 
October 1985. 


ZIM 2.5 - DATA 
MANAGEMENT AT 
ITS BEST 
















If lightning still scares you, 
you're using the wrong file manager. 



Be sure. Btrieve.® 


Lightning may strike. But it doesn't 
have to destroy your database. 

Btrieve® file management offers au¬ 
tomatic file recovery after a system 
crash. So accidents and power failures 
don't turn into database disasters. Your 
Btrieve-based applications will come up 
when the lights come back on. 

Fast. Btrieve is lightning fast, too. Its 
b-tree file structure automatically 
balances—you never waste time reor¬ 
ganizing the index. And Btrieve is writ¬ 
ten in Assembly language especially for 
the IBM PC. The result: electrifying 
speed on file maintenance routines. 
Applications that run fast. Users who 
don't waste time waiting. 

The standard for networking. When 
your application requires multi-user file 
sharing, Btrieve IN (network version) 
sets the standard for the industry's 
most popular LANs: IBM's PC Net¬ 
work, Netware, PC Net and EtherSer- 
ies. And now Btrieve sets the standard 
for multi-user systems: XENIX, Multi- 


Link Advanced and others. Btrieve/N 
offers safe network file management 
that coordinates simultaneous updates 
and protects against lost data. 

Fully-relational data management. 
Using SoftCraft's entire family of 
products gives you a complete, fully- 
relational database management sys¬ 
tem. Rtrieve™ adds report writing 
capabilities for generating the reports 
you need. Xtrieve™ speeds users 
through database queries with interac¬ 
tive, on-screen menus—no command 
language or special syntax. 

For professional programmers. 

Btrieve is the fast, reliable answer for 
all your application development. In 
any development language—BASIC, 
Pascal, COBOL, C, FORTRAN and 
APL. With multikey access to records. 
Unlimited records per file. Duplicate, 
modifiable, and segmented keys. 

With Btrieve, you can develop better 
applications faster. And know they'll be 
safe if lightning strikes. 


NO ROYALTIES t 


Suggested retail prices: Btrieve, $245; 
Btrieve/N, $595; Xtrieve, $195; 
Xtrieve/N, $395; Rtrieve, $85; 
Rtrieve/N, $175. Requires PC-DOS or 
MS-DOS 2.X, 2.X, or 3.X. 


Btrieve is a registered trademark and Xtrieve and 
Rtrieve are trademarks of Soft Craft Inc. 



SoftCraft Inc. 

P.O. Box 9802 #917 
Austin, Texas 78766 
(512) 346-8380 Telex 358 200 


CIRCLE NO. 201 ON READER SERVICE CARD 




r 

[’EM- 


FEBRUARY 1986 

[OURNA 


VOLUME 4, NUMBER 2 

J 
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PRODUCTIVITY 

TOOLS 

From Opt-Tech Data Processing 


On-Line Help 

A comprehensive utility for adding help windows to 
your programs. It provides an efficient method for stor¬ 
ing help screen messages in libraries and includes 
standard routines for interfacing your programs with 
these libraries. 

Help windows are displayed in a fraction of a second. 
You have total control over the contents of the window, 
its position on the screen and the display colors used. 
On-Line Help automatically restores your screen when 
the operator presses a key. 

On-Line Help can be interfaced with interpreted Basic 
and all popular compilers. 

On-Line Help includes a Help Library Manager, Library 
Interface Routines and source code examples. $149. 


Opt-Tech Sort 

High performance sort/merge utility can used as a 
stand-alone program or called as a subroutine to most 
languages. 

Supports unlimited filesizes, multiple input files and 
fixed or variable length records. Many special file types 
are supported including Btrieve and Dbase. Up to nine 
sort control fields (ascending or descending), all com¬ 
mon data types supported. Output file can be full rec¬ 
ords, keys or pointers. 

Written in assembly language for high performance. 
Example: 4,000 128 byte records sorted to give key 
and pointer in 30 seconds. $99. 


Scroll & Recall 

Allows you to conveniently scroll back through data 
that has gone off the top of your display screen. Up to 
27 screens of data can be recalled or written to a disk 
file (great for documenting systems operations). 

Allows you to easily recall and edit your previously 
entered DOS commands and data lines without re¬ 
typing. 

Scroll & Recall is very easy to use. It’s a resident utility 
that’s always there when you need it! $69. 


All programs fully documented and are compatible 
with the IBM-PC,XT,AT and compatible machines us¬ 
ing the DOS operating system. 


Visa, M/C, Check, Money Order,COD 
or Purchase Orders accepted. 

Quantity and Dealer Discounts Available 

To order or to receive additional 
information write or call: 



Opt-Tech Data Processing 

P.O. Box 678 - Zephyr Cove, NV 89448 
(702) 588-3737 
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Introducing Periscope II 

Professional Debugger with Break-out Switch ^ 



What Users Say: 


"Very powerful for debugging and testing. 
Great product! Better than Atron by far." 

—Wynn Bailey 

[Periscope is] "the most essential element of 
my 'developer's tool box'. . . Every PC used 
for development at Microstuf has a Periscope 
board installed and in use on a daily basis 
. . . Anyone trying to write software on a PC 
who's not using Periscope is wasting either 
time, money, or both." —Jeff Garbers 


Now there are TWO Periscopes! The 

original "board" model includes the 
write-protected RAM board. It is called 
Periscope I. The new "software" model 
does not include the write-protected 
RAM board. It is called Periscope II. We 
specify T or TP only for features not in 
both models. 

Periscope is "Always there with just a 
push of the button." Install the switch 
and software, then go about business as 
usual. Until your system hangs or the 
keyboard locks up or you just get curious 
about what's going on . . . then press the 
break-out switch and Presto! Periscope's 
debugging power is at your command. 
When you return to the executing pro¬ 
gram, it won't even know that Periscope 
has been there. 

Save time with symbols and source 
code. They give you a roadmap through 
memory! Periscope uses names—symbols 
—from your program so you don't have 
to remember addresses. It displays 
source code and line numbers from high- 
level languages, too. You save hours of 
time because you access what you need 
with familiar names! 

Can debugging be fun? With Periscope 
it can! Here's why: 

It's Fast! Written entirely in assembler to 
save you time. 

It's Easy! Commands similar to Debug's, 
optional on-line help, quick-reference 
card, tutorial, 150+ page manual, and 
support direct from the author 
—all you need to get up to speed quickly. 
It's Flexible! You can: 

• Enter Periscope via break-out switch, 
program loader, or assigned keys 

• Define up to four windows for data, 
register, stack, and disassembly informa¬ 
tion; change them any time 

• Display memory in ASCII, byte, word, 
double word, integer, or signed integer 

• Design your own templates to display 
memory in easy-to-read formats 

• Customize Periscope with your own 
programs via the user exit capability 

• Assign frequently-used commands to 
function keys 



The break-out switch really sets Periscope 
II apart from typical software-only 
debuggers. It installs easily , without taking 
an extra slot. 


It's all there! Periscope includes all the 

standard debugger features, plus extras 
like supporting the use of one or two 

monitors, enabling you to search for 
address references, etc. The latest ver¬ 

sion includes new and enhanced features 
to help you debug your programs faster 

and easier 

than ever before: 

New! 

In-line Symbolic Assembler 

Enhanced! 

75+ Breakpoint Options 

New! 

Traceback 

Enhanced! 

Optional Windows 

New! 

Source-Level Debug 

New! 

View text files 

New! 

EGA Support 

New! 

User Exits 

New! 

8087/80287 Status 

Much More! 


Periscope's unique breakpoint power 
forces bugs out from where they hide! 

With over 75 breakpoint options, includ¬ 
ing both temporary and sticky code 
breakpoints, you'll find elusive bugs fast. 
For instance, you can break on register, 
byte and word values; stop on execution 
of source lines and interrupts; break on 
reads and writes to ranges of I/O ports 
and ranges of memory using various 
tests. The memory breakpoint is great for 
debugging C programs with broken point¬ 
ers. You can even write your own custom 
breakpoint tests! 

Periscope requires: An IBM PC, XT, AT 
or close compatible; DOS 2.0 or later; 
128K RAM; Disk Drive; an 80-column 
Monitor. 


What Reviewers Say: 


"This product is a reliable and useful tool for 
any programmer's workshop. A number of 
innovative, helpful features are yours for the 
taking." —Programmer's Journal 

"Periscope has excellent on-line help. We 
were impressed by Periscope's very fast 
response in all its operations. It is a pleasure 
to use, and a refreshingly different product 
. . . offers great value and unique advan¬ 
tages." —Boston Computer Society 


Debug any program, any time! Peri¬ 
scope is, in one user's words, "Robust". 
Use it to debug almost any program, even 
device drivers, memory-resident, and 
non-DOS programs. Debug when DOS 
is broken; debug DOS. Periscope won't 
let you down when you need it. 

User calls Periscope I "Bulletproof"! 

The installation program in Periscope I 
loads the crucial debugger software into 
the RAM board and write-protects it. No 
runaway program can touch this code! 
Coupled with the break-out capability 
and the built-in reliability of the soft¬ 
ware, this protection gives you the most 
powerful crash recovery system available. 

"Outstanding value for the services offered " 
writes one user. " Worth the price!" writes 
another. With the 30-Day Money- 
Back Guarantee, you can't lose! If you're 
not satisfied with Periscope for any rea¬ 
son, just return it within 30 days of 
receipt for a full refund. 

Periscope I: Board, Switch, Software, 
Manual, Reference Card .. Just $295.00 

Periscope II: Switch, Software, Manual, 
Reference Card.Only $145.00 

The U.S. Navy gets Periscopes 
from us . . . shouldn't you? 
Order today! 


For Immediate Shipment Or More 
Information, Call Toll-Free 

gg 800-722-7006 gr 


Get Your Programs Up and Running ; 

UP PERISCOPE! 


DATA BASE DECISIONS 

14 Bonnie Lane • Atlanta, GA 30328 
404/256-3860 
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Achieving a LAN Milestone. 

Comprehensive Fault Tolerance for LANs. 



In the development of any product 
or system, only a select few break¬ 
throughs or advancements in tech¬ 
nology are significant enough to 
qualify as milestones. Novell's 
introduction of System Fault 
Tolerant (SFT) NetWare is one 
of those milestones. 


What makes SFT NetWare so 
significant? After all, other 
fault tolerant systems pre¬ 
ceded the development of SFT 
NetWare. Even more impor¬ 
tant, who needs fault toler¬ 
ance? 


As the number of LAN systems 
being used to share information in 
business and industry continues to 
rapidly increase, the importance of 
LAN fault tolerance grows. Because 
as more and more data is stored 
and shared in a LAN system, the 
specter of a major data disaster 
looms larger and larger. And the 
need to avert such a disaster 
becomes critical. 


While the distributed processing 
environment of personal computer 


LANs provides users with many 
inherent fault tolerant features, 
failure can still occur. By greatly 
reducing the possibility of failure 


and providing recovery capabilities, 
SFT NetWare represents a techno¬ 
logical leap in fault protection for 
LANs. The result of that leap is 
higher system dependability to 
accompany the high degree of 
system flexibility and performance 
already provided by NetWare- 
supported local area networks. 

Affordability 

To make fault tolerance affordable 
for all LAN users, Novell designed 
SFT NetWare to utilize off-the-shelf 
components. In addition, the 
company wrote SFT NetWare to 
support 25 major LAN hardware 
systems. 


These two important SFT NetWare 
characteristics effectively reduce 
the cost of SFT NetWare to a mere 
fraction of the cost of other fault 

tolerant systems. Instead of 
having to pay for a com¬ 
plete, new proprietary sys¬ 
tem to get fault protection, 
in most cases LAN users 
can now simply add fault 
tolerance capabilities to 
their existing LAN systems. 


And three varying levels of 
SFT NetWare allow users 
to tailor their fault tolerant 
LAN systems to their spe¬ 
cific needs and budgets. 


SFT NetWare Level I 


Level I provides basic 
directory and data fault 
prevention for LAN systems 
at a minimal startup cost. 
Through several specific functions 
like redundant directory structures, 
read-after-write verifications, and 
error detection and correction, SFT 
NetWare Level I protects and 
preserves data in case of disk 
media failure. 


A particularly innovative function 
of Level I is Hot Fix. If a faulty area 
of the disk is encountered during 
the read-after-write verification, it 
is marked as "bad" and listed in 
the bad block table. The data is 
then relocated to a known good 
area without affecting the normal 
operation of the workstation and 
server interchange of information. 


Data Disaster 


Anyone who cannot afford to 
lose valuable data stored in 
a computer system needs fault 
protection. Whether for more 
traditional mini and main¬ 
frame systems or the office 
automation newcomer, local area 
networks, protecting against loss of 
data is a number one priority. 
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SFT NetWare Level II 

While the Level I Fault Tolerant 
System is designed to prevent basic 
directory and data faults, Level II 
provides an additional measure of 
safety through mirroring and dupli¬ 
cation of all data. At this level, 
fault tolerant data storage for the 
LAN is accomplished either by du¬ 
plicate storage units on a single 
controller (mirroring), or by 
doubled components, including 
controllers, drives and power 
supplies (duplexing). 


Having duplicate drives, con¬ 
trollers and channels allows 
'split seeks" to occur on disk 
reads. The server examines 
each read request and deter¬ 
mines which drive can re¬ 
spond to service the request 
most quickly. When two or 
more read requests are pre¬ 
sented to the server, they split 
and occur simultaneously, 
effectively doubling the 
system read performance. 


base changes as a single unit of 
work (a transaction) which will be 
either wholly completed or wholly 
backed out. 

If a system failure occurs during a 
transaction, TTS rolls back all data¬ 
base changes made by the trans¬ 
action, returning the database to its 
previous point of consistency. Only 
the failed transaction is lost, leaving 
the database in its original form 
(before the transaction was begun). 

During normal operation, TTS 
records periodic "snapshots" of 


future of local area networking is 
most significant. Just as the file 
server revolutionized the industry 
and set a standard of LAN 
performance, System Fault Tolerant 
NetWare is setting a new standard 
of LAN reliability. 

With that reliability comes all the 
functionality of NetWare LAN 
Operating System software. 
Advantages like unsurpassed 
speed, multilevel security, and over 
2,000 available applications. Plus 
DOS 3.1 compatibility, allowing 
NetWare to run any applications 
written for the IBM 
Networks. 


SFT NetWare Level III 

Level III combines all of the 
LAN fault tolerant functions 
of Levels I and II with duplexed 
file server operation. Two file 
servers are interconnected 
using high-speed bus transfer 
hardware. 

If one server fails, the other server 
automatically takes over network 
operation. When the failed server is 
repaired, it resumes its normal 
network functions. The entire 
sequence is completed without 
downtime or loss of data, and is 
totally transparent to the user and 
to the application software running 
on the workstation. 

Transaction Tracking System 

A major feature of SFT NetWare 
Levels II and III is the Transaction 
Tracking System (TTS). TTS ensures 
that the LAN system views data¬ 


"Anyone who cannot 
afford to lose valuable 
data stored in a computer 
system needs fault 
protection." 


And because SFT NetWare 
runs on 25 major LAN 
hardware systems and 
utilizes off-the-shelf 
components, an affordable 
system of fault tolerant 
data protection is available 
right now for the majority 
of LAN system users. 


its database files, as well as an audit 
trail of updates made since the 
most recent snapshot. In the event 
of a catastrophic system failure, TTS 
performs a rollforward recovery, 
restoring data to the point of the 
last snapshot, then applying the 
audit trail to reconstruct remaining 
files from the archive copies. 

With TTS functioning, virtually any 
real-time application—such as 
spread sheets, accounting systems, 
database managers—can be imple¬ 
mented on the LAN system with 
disaster prevention. 

Summary 

The impact of SFT NetWare on the 


Although no LAN system 
can guarantee against any 
failure, SFT NetWare makes 
enormous strides in reducing 
the possibility of failure. 
This major milestone in LAN 
technology means greater 
safety of LAN system data and 
improved efficiency in LAN opera¬ 
tion, for surprisingly little cost. 

For more information, order the 
SFT NetWare Technical Description 
by writing or calling: 


Novell, Inc. 

748 North 1340 West 
Orem, Utah 84057 
(801) 226-8202 


NOVELL 
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It’s amazingwhatyou 
can reveal wnen you strip. 





The Cauzin Softstrip System Reader replaces tedious typing by scanning the strip 
and reading it into your computer. 


Introducing a shape that’s about to turn on an 
entire industry 

The Softstrip™ data strip. From Cauzin. 

This new technology allows text, graphics, and 
data to be 
encoded on a 
strip of paper, 
then easily 
entered into 

your computer using a scanning device called the 
Cauzin Softstrip™ System Reader. 

Creating a simple, reliable and cost efficient 
way to distribute and retrieve information. 

Softstrip data strips, like those you see here, can 
contain anything that can be put on magnetic disks. 

Facts. Figures. Software programs. 

Video games. Product demonstrations. 

Sheet music. _ 


The Cauzin Softstrip System Reader is now 
compatible with the IBM PC, Apple II and Macintosh. 

A single strip can hold up to 5500 bytes of 
encoded data. 

It can stand up to wrinkles, scratches, ink 
marks, even coffee stains. 

And it can be entered into your computer with 
a higher degree of reliability than most magnetic media. 


Simply by plugging the Cauzin Reader into your 
serial or cassette port and placing it over the strip. 

The reader scans the strip, converts it to com¬ 
puter code, and feeds it into any standard communi¬ 
cation interface. 

Because strips are so easy to gen¬ 
erate, most of your favorite magazines 
and books will soon be using them in 
addition to long lists of program code. 
And you’11 
be able to enter 
programs with¬ 
out typing a 
single line. 

There is 

also software for 
you to generate 
your own strips. 

Letting you Soon everyone will be stripping as data strips appear ii 

S6nd every popular magazines, computer books and text books. 

thing from correspondence to business information 
using our new technology. 

Find out how much you can reveal by 
stripping. Just take this ad to your computer dealer 
for a demonstration of the Cauzin Softstrip 
System Reader. 

Or for more information and the name of the 
dealer nearest you, call Cauzin at 1-800-533-7323- 
In Connecticut, call 753-0150. 


Softstrip 

COMPUTER READABLE PRINT * 


Cauzin Systems, Inc. 

835 South Main St., Waterbury, CT 06706 


CIRCLE NO. 156 ON READER SERVICE CARD 


Apple® and Macintosh® are registered trademarks of Apple Computer Inc., Apple® is a registered trademark of Apple Records, Inc., 
Softstrip® and the Softstrip® System Reader are trademarks of Cauzin Systems, Inc., IBM® is a registered trademark of IBM, Inc. 















Here are two programs 
you can run by stripping. 
Just take this ad to 
your dealer fora 
demonstration. 

1 TURBO PASCAL GRAPHICS DEMO 
These strips contain all the source 
code for a T\irbo Pascal ™ program to 
demonstrate graphics. To use it on 
an IBM PC or compatible, read in 
the strips with a Softstrip ™ Reader 
and then treat just like any other 
Source file for Tlirbo Pascal. 

(If you don’t have a PC or Turbo 
Pascal, you can still read the 
source code. The file is standard 
ACSCII text.) 


2 STRIP DEMO WITH LOTUS 
These strips contain a complete 
LOTUS™ worksheet file that demon¬ 
strates and explains the power of 
Softstrip™ technology. To view the 
demo, just read the strips into an 
IBM PC or compatible and retrieve 
them from a blank LOTUS work¬ 
sheet (eg./FR). 





LOTUS is a registered trademark of Lotus Development Corporation, Turbo Pascal is a registered trademark of Borland International, Inc. 






























































Atron's PC/AT Bugbusters 


Hardware-assisted Software Debuggers for Bullet-proof PC/AT-based Products 


A BUGBUSTER STORY 

Brad Crain, a project 
manager at Software 
Publishing (the people 
who developed both 
PFS: WRITE and PFS: 

FILE), relates the follow¬ 
ing: “On Friday, March 
22, 1985,1 was about to 
get on an airplane with 
Jeff Tucker, who was co¬ 
author of PFS:WRITE 
with me, and fly to 
IBM’s Boca Raton, Flor¬ 
ida facility. For a week, 
we had been unsuc¬ 
cessfully trying to isolate 
a bug in a new software 
product. In a last, desper¬ 
ation move, I set up an 
early-Saturday morning 
appointment with 
ATRON. 

“Three of us walked 
through ATRON’s door 
at 8:00 the next morning. 

Using ATRON’s hard- 
ware-assisted debugging 
tools, we had the prob¬ 
lem identified and fixed 
by 10:30AM.” 

Mr. Crain concludes: 

“We’d never have found 
the bug with mere 
software debuggers, which have the bad habit of getting 
over-written by the very bugs they’re trying to find. It 
doesn’t surprise me that almost all the top-selling soft¬ 
ware packages were written by ATRON customers. Now 
that they’ve broadened their PC family of debuggers to 
include a PC/AT debugging tool, those of us seriously 
into 80286 development are greatly relieved. ” 

ARE YOU TRYING TO 00 SOMETHING SCAREY? 

Like developing your AT-based software product in the 
dark? Without professional debugging tools? 

Seven of the ten top-selling software packages listed by 
the THE WALL STREET JOURNAL* were produced by 
ATRON customers. The PC PROBE™ bugbuster 
($1595) accounts for much of this success. Now that the 
PC/AT is the new standard for advanced commercial and 
scientific development, ATRON is proud to announce the 
AT PROBE™ bugbuster ($2495). It has even more 
debugging capabilities than the PC Probe. 


HOW BUGBUSTERS KEEP YOU FROM GETTING SLIMED 

The AT PROBE is a circuit board that 
plugs into your PC/AT. It has an 
umbilical which plugs into 
your 80287 socket and 
monitors all processor 
activity. 

Since AT PROBE can 
trace program execution in 
real time, and display the 
last 2048 memory cycles, 
you can easily answer the 
questions: “How did I get 
here?” and “What are the 
interrupts doing?” 

It can solve spooky 
debugging problems. 
Like finding where 
your program over¬ 
writes memory or I/O - 
impossible with soft¬ 
ware debuggers. 

You can even do 
source-level debugging 
in your favorite lan¬ 
guage, like C, Pascal or 
assembler. And after 
your application is 
debugged, the AT 
PROBE’s perfor¬ 
mance-measurement 
software can isolate 
your application’s 
bottlenecks. 

Finally, the AT PROBE has its own 1-MByte of mem¬ 
ory. Hidden and write-protected. How else could you 
develop that really large program, where the symbol 
table would otherwise demand most of your PC/AT 
memory. 

BORLAND’S PHILIPPE KAHN: “THERE WOULDN’T BE A 
SIDEKICK™ WITHOUT ATRON’S DEBUGGERS.” 

So why waste more time reading though your program 
listing for the ten thousandth time, trying to find why your 
program starts howling with every full moon. Be like 
BORLAND, get your Atron bugbuster today and bust 
bugs tomorrow. 



THE DEBUGGER COMPANY 

20665 Fourth Street • Saratoga, CA 95070 408/741-5900 
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DIRECTIONS 


WILL FASTIE 


Impressions from COMDEX 

Surprises? Not many, but we did find some 
indicators of future direction. 



W ithout a doubt, the Fall COMDEX 
has become the desktop computer 
industry’s most important trade show. 
The proof is in the judge’s mouth: al¬ 
though many vendors griped about last 
year’s mediocre turnout, the show’s 
dullness, the high cost of show space, 
and the miserable weekend scheduling, 
COMDEX this year drew at least as 
many vendors, filling the entire conven¬ 
tion center and four hotels with exhib¬ 
its. On Friday, the middle day of five, 
the aisles were crowded; attendance 
seemed heavier than last year. 

PC Tech Journal added to that 
attendance. Six of our editors and five 
of our contributing editors spent a full 
three days on the show floor scouring 
booths for even a hint of excitement. 
Brief comments from the other editors 
are presented on the next page; here 
are my impressions. 

Atari 520ST. It may seem strange for me 
to report on an entirely different prod¬ 
uct line, but concentrating, as we do, on 
the IBM standard is sometimes like 
wearing blinders because the standard 
makes new developments seem natural, 
almost expected. Seeing other work on 
other types of computers is refreshing 
and provides different perspectives. 

The new Atari might actually suc¬ 
ceed if Atari can keep the cash flowing 
and if the 520 is built well and if distri¬ 
bution can be developed and main¬ 
tained, etc.—all big ifs. At COMDEX, 
Atari had a slew of third-party software 
developers take over its booth to show 
their wares. It was an impressive sight. 
Ataris could even be found in other 
booths. And, best of all (for Atari, that 
is), neither Commodore nor its Amiga 
was anywhere in sight. 

The prevailing opinion is that the 
low cost of the ST, as compared with 
Amiga, is the lure. The ST is a closed 
machine; such vibrant aftermarket acti¬ 
vity can mean only that developers be¬ 
lieve in the hardware. This is an inter¬ 
esting lesson for the low-end players. I 


would have to have a very good reason 
to suggest buying a PC jr now. 

Expanded memory. The biggest surprise 
for me was the widespread acceptance 
that the Lotus/Intel/Microsoft Expanded 
Memory Specification (LIM EMS) has 
received. In just a little more than six 
months, 30 major programs either have 
been converted or are undergoing 
work to make them compatible with the 
expanded memory spec. 

Some companies are building soft¬ 
ware products that can execute out of 
EMS. At first, the product was largely 
touted as a place for data because Lotus 
announced that 1-2-3 version 2.0 would 
support EMS, thus allowing larger 
spreadsheets to be constructed. Expand¬ 
ing the executable memory space is 
much more important, however, if 
judged by nothing else than the popu¬ 
larity of resident software and the abil¬ 
ity of products such as Microsoft Win¬ 
dows to run more than one program, 
with performance directly dependent 
on available executable memory. A RAM 
disk helps Windows a lot, but not hav¬ 
ing to swap at all is the bigger benefit. 

Skeptical at first, I now consider 
the LIM EMS a de facto standard. The 
close connection between Intel and 
Microsoft implies that EMS will be more 
tightly coupled with the operating envi¬ 
ronment in the future, perhaps even 


soon. That may be the most important 
result of Intel’s strategy. 

This must be embarrassing for 
IBM. The after-market has spoken 
loudly by demanding a longer life for 
the six million or so PCs out there. IBM 
didn’t deliver. Intel and its partners did. 
#800 memory. The shocker of the show 
was the announcement from TheSys of 
an add-in memory board holding 8MB 
of RAM. Actually, the board has 12MB 
on it; 4MB are used for ECC. Fully pop¬ 
ulated, this board costs $800. And it is 
EMS-compatible. Want more? It is 
CMOS. Not content? TheSys also intro¬ 
duced a 16MB solid-state hard disk—a 
box full of RAM with your choice of 
disk interface. Buy the unit, plug it into 
your hard-disk controller, and away you 
go with a hard disk that boasts an aver¬ 
age access time of 10 microseconds 
(about 8,000 times faster than the XT 
hard disk). Again, it is CMOS and can 
be backed up with batteries. 

The memory chip used in this 
product is one megabit, but it is pack¬ 
aged in a unique fashion. The package 
contains 10 chips: 8 for data, 1 for par¬ 
ity, and 1 spare, for a total of 1MB per 
package. The package is the size of a 
stick of chewing gum and just a tad 
thicker, so 12 of them fit nicely on a PC 
board. This is a proprietary TheSys 
technology, so don’t look for it from 
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other vendors unless TheSys takes on 
equity partners (a distinct probability) 
or turns generous enough to license 
the product (I wouldn’t). 

This kind of RAM capacity bodes 
well for all kinds of workstation prod¬ 
ucts, from graphics to artificial intelli¬ 
gence. It also bodes well for data man¬ 
agement products, which can be greatly 
improved in performance if the data are 
RAM resident. I am willing to bet that 
Borland will break all speed records in 
getting Reflex to use EMS for just that 
reason. With this kind of memory avail¬ 
able, look for other applications that we 
haven’t thought about before to pop up 
on PC-class machines. 

The TheSys products will be avail¬ 
able in the second quarter of 1986. 
Windows. In what Microsoft labeled a 
“bizarre event,” with funnyman John 
Dvorak presiding and with VP Steve 
Ballmer laying his job on the line for 
one last time, the company roasted it¬ 
self over the two-year delay in deliver¬ 
ing Windows—a nice touch. And just to 
make sure that people believed it this 
time, Microsoft gave away about $40,000 
worth of Windows to its invited guests. 

Hoopla aside, Windows popped up 
(pulled down?) everywhere. I was most 
impressed to see it on the Vectra PC, 
Hewlett-Packard’s new AT clone. HP has 
a strong presence in the lab and scien¬ 


tific markets; it is, in effect, endorsing 
Windows to a very technical community 
of users who are interested in graphics 
and realtime support. 

A big job still lies ahead for Micro¬ 
soft. We must wait and see what kind of 
software the after-market provides and 
how long it takes for Microsoft to get 
code running in EMS. Windows is not 
yet a standard; more time (and nail 
biting on Ballmer’s part) is required 
before we will know for sure. 

Standards. I was very depressed to see 
more new printers. Oh, they were nice, 
but they are built without any consider¬ 
ation for a standard software interface. 
The only ray of sunshine seems to be 
that GSS’s VDI software is embedded in 
some of the new entries. 

This is getting silly, folks. It’s about 
time for a committee and a. de facto 
standard. Really. I’m starting to get mad. 
Miscellaneous. IBM went California with 
its booth. Instead of the stark, high-tech 
look of previous exhibits, it was dressed 
in muted pastels with a little bit of neon 
thrown in for good measure. No blue 
in sight. This may be the tip of a 
corporate image overhaul. 

I noticed a reduced interest in 
accelerator boards. This may be due to 
the high interest in EMS as a way of 
extending the PC’s life, as well as to the 
fact that adding one of these boards 


often reduces a 100-percent pure IBM 
to the status of a clone. It may also be 
due to the fact that those of us who 
want to upgrade are out of slots. Spend¬ 
ing six grand to upgrade the PC does 
not make much sense when that 
amount of money will buy an AT. 

Network activity was high in the 
wake of the IBM Token-Ring announce¬ 
ment. PC to mainframe was not much 
in evidence, which is not surprising for 
a show catering to dealers (as in 
computer, not card). 

The data management arena 
produced three items of news. Many 
firms announced multiuser/network ver¬ 
sions of their products, a sign that net¬ 
work activity in the coming year will be 
high. Ashton-Tate announced dBASE hi 
Plus, a natural evolution from dBASE m 
that can stand on its own legs, but the 
announcement seemed defensive, as if 
A-T felt that Ansa’s Paradox had to be 
answered feature by feature. Unify an¬ 
nounced a DOS version of its product, 
significant because of its penetration in 
the UNIX marketplace. 

Finally, we were gratified at PC 
Tech Journal's acceptance. We ran out 
of copies of the two issues we displayed 
in our booth, and we were delighted to 
see so many vendors displaying “As 
seen in ...” placards of the ads the y have 
run with us. Thanks. 


THE AGENTS REPORT 

Stepping over so many laser printers 
in order to see the rest of the show 
can only spell out (alas, in 300 DPI) 
only one thing: exciting advances to 
come for publishers. 

— Marjory’ Spraycar 

As data managers move down from 
mainframes and minis to the micro¬ 
computer, I see a growing sophisti¬ 
cation in meeting the needs of seri¬ 
ous developers and a blending of 
the virtues of each world. 

—Julie Anderson 

Laser printers were everywhere, with 
Tall Tree’s jlaser driver board the 
most notable product in that area. 

—Jeff Duntemann 

The industry is recognizing the dif¬ 
ference between graphics programs 
and true CAD systems. It was excit¬ 
ing to see products like VersaCAD 
and CAD MASTER responding with 
refinements to their products. 

—Caroline Halliday 


COMDEX ’83 spanned the range 
from practical to exotic; for $2,000 
you can have a PC/AT clone, a 550 
Meg laser disk system, or a Voice 
Recognition package. 

—Dan Beale 

Everything I saw fit on or ran in the 
IBM PC. Even Apple and Data Gen¬ 
eral connect to the PC. Laser printers 
and software were plentiful, as were 
compact-disk ROMS. I was bowled 
over by the IBM PC Story Board. 

—Tom Hoffmann 

The most visible trend is the increas¬ 
ing conformance to new standards as 
attested to by the numerous AT 
clones and by the widespread accep¬ 
tance of the Lotus-Intel memory 
specifications. I saw a lot of laser 
printers—but no good prices. 

—Steven Armbrust 

Cheap, dense, high-speed memory is 
coming out of adolescence as evi¬ 
denced by half-height RAM disks 


complete with batteries. I expect 
shortly to see all this memory put to 
qualitatively different uses. 

—Richard Foard 

I noticed that the knowledge and 
expertise of people manning the 
booths were inversely proportionate 
to the size of the booth. Unfortu¬ 
nately, at COMDEX most of the 
booths were very large. 

—Ted Forgeron 

I was pleased to see the merging of 
UNIX and DOS exemplified by 
Insight from UNIDOS Systems Cor¬ 
poration and OS Merge, a feature of 
AT&T’s new UNIX System V. 

—Augie Hansen 

What makes COMDEX worthwhile 
are the vendors who occupy a small 
part of a larger company’s booth or 
those too small even to share a 
booth. Their products are often new 
to me and display real creativity. 

—William J. Hunt 
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“We’re giving away 
1,000 computers 

to prove a point about the 

MASTERFLIGHT M 
mass storage system / 7 


■HMh 




The XT Giveaway. 

In fact, buy our MASTERFLIGHT and 
well give you a Kamerman Labs XT™ at 
no extra charge! It’s our way of demon¬ 
strating that MASTERFLIGHT is the finest 
mass storage system sold. PC Tech says, 
“After testing all 14 tape drives, the 
authors concluded that... Kamerman 
Labs units are the clear winners.”* 

This is it! 

Inside the MASTERFLIGHT, you've 
got everything you need. A high perform¬ 
ance hard disk system with up to 60 
megabytes of storage. A 60 megabyte 
streaming tape drive that backs up 
10 megabytes in just 2/2 minutes, 


“approaching the theoretical maximum 
speed possible for the hardware.”** 

That’s not all, add a power director, 
surge protector, noise filter, security lock 
and you’ve got it—packed into a 2 / 2 " 
high unit that “can fit easily above the 
computer without raising the monitor to 
skyscraper levels.”** 

Take it away. 

Kamerman Labs’ reputation for quality, 
service and price can’t be topped. By any 
measure, we beat the competition. Phone 
today for more information. Don’t forget 
to ask about our XT’s, internal hard disks 
and tapes, and accelerator boards. 




^7 

, ~ 


7 

vp 

~\ “\ ~ 

- \ 

\ 




1 Call 800-522-2237, Oregon and Alaska call 503-626-6877. Domestic 1 
1 inquiries ask for Dept. 235. International inquiries ask for Dept. 213 1 

■ Compare: 

Vendor 

Product 

Capacity in MBytes 
Drive Tape 

XT 

Giveaway 

Power 

Directoi 

Surge 

Protector/ Security 
r Filter Lock 

1/2 Height 
Enclosure 

Price 

Kamerman Labs, Inc* 

Masterflight™20/60 

20 

60 

Yes 

Yes 

Yes 

Yes 

Yes « 

52.495.00 

'1 Corvus Systems, Inc* 

i 

TLC Trimline 
Combo* 

20 

60 

No 

No 

No 

No 

Yes 

3,295.00 

| Tallgrass Technologies, 

, * ■ Corp* 

Hardfile 5025® 

25 

60 

No 

No 

No 

No 

No 

3,660.00 

■D Tecmar* 

Q60W20* 

.20 

60 

No 

No~ 

No 

No 

No 

3,495.00 

| Mountain Computer, Inc® 

FileSafe® 

20 

27 

No 

No 

No 

No 

No 

3,195.00 

■ Kamerman Labs, Inc. 

Masterflight 30/60 

30 

60 

Yes 

Yes 

Yes 

Yes 

Yes 

Call 

® Kamerman Labs, Inc. 

Masterflight 40/60 

40 

60 

Yes 

Yes 

Yes 

Yes 

Yes 

Call 

| Kamerman Labs, Inc. 

Masterflight 60/60 

60 

60 

Yes 

Yes 

Yes 

Yes 

Yes 

Call 


IBM»XT Compatible Kits 

XT-KIT1 64k system unit, keyboard $599.00 

XT-KIT2 XT-KIT1,640k, 1 floppy drive and controller 799.00 
XT-KIT3 XT-KIT2, monitor, monochrome card Call 

Internal hard disk systems and tape systems from 399.00 

^^B HD ^^B ^^B B^B Hi ^H HD ^^B ^BB HH I 


3% service charge for credit cards 
XT Giveaway Offer expires March 31,1986 
Pricing subject to change without notice 


Kamerman 




mm 1 



Labs 
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IBM ■ XT is a registered trademark of International Business Machines. Masterflight™ and Kamerman Labs XT™ are trademarks of Kamerman Labs. Inc 
’Sigma Designs. Inc. 11 and Tecmar also mentioned, PC Tech, Nov. 1985. **PC Tech. Nov. 1985. 


7861 SW Cirrus Drive, Beaverton, OR 97005 
(503) 626-6877 Telex 501 886 


c,1985 Kamerman Labs. Inc. 















































Now You Know Why 

BRIEF is BEST 

“BRIEF, The Programmer’s Editor, is simply the best text 

editor you can buy.” John Dvorak, INFOWORLD 7/8/85 


The Program 
Editor with 
the BEST 
Features 

Since its introduction, 
BRIEF has been sweep¬ 
ing programmers off 
their feet. Why? 

Because BRIEF offers the 
features MOST ASKED 
FOR by professional 
programmers. In fact, 
BRIEF has just about 
every feature you’ve 
ever seen or imagined, 
including the ability to 
configure windows, 
keyboard assignments, 
and commands to 
YOUR preference. One 
reviewer (David Irwin, 
DATA BASED ADVISOR) 
put it most aptly, 
“(BRIEF).. .is quite 
simply the best code 
editor I have seen.” 


-Solution 

.Systems 


“A bona fide Undo...” 

Steve McMahon, BYTE 3/85 
As Mark Edwards describes in DR. DOBB’S 
JOURNAL (11/85), “BRIEF has an outstanding 
undo facility. The default configuration allows 
the last 30 editing commands to be undone. This 
number can be raised to a maximum of 300 
commands. Until you reach this maximum or run 
out of RAM, every command you issue can be 
undone. So if you make ten changes and then 
realize that the first one .was an error, you can 
undo all the changes back to the mistake... 
Needless to emphasize, this facility can save 
endless grief.” 

No other editor has this capability. 


Every Feature You 

Compare these features • 
with your editor (or any 
other for that matter). • 

• FAST . 

• Full UNDO (N Times) # 

• Edit Multiple Large Files 

• Compiler-specific # 

support, like auto 
indent, syntax check, 
compile within BRIEF, 

and template editing • 

• Exit to DOS inside BRIEF 

• Uses all Available Memory • 

• Tutorial 

• Repeat Keystroke 

Sequences • 

• 15 Minute Learning Time 

• Windows (Tiled and • 

Pop-up) 


Can Imagine 

Unlimited File Size 
-(even 2 Meg!) 
Reconfigurable Keyboard 
Context Sensitive Help 
Search for “regular 
expressions” 

Mnemonic Key 
Assignments 

Horizontal Scrolling 

Comprehensive Error 
Recovery 

A Complete Compiled 
Programmable and 
Readable Macro Language 

EGA and Large Display 
Support 

Adjustable line length 
up to 512 


Program Editing 
YOUR Way 

A typical program editor 
requires you to adjust 
your style of programming 
to its particular require¬ 
ments - NOT SO WITH 
BRIEF. You can easily 
customize BRIEF to your 
way of doing things, 
making it a natural ex¬ 
tension of your mind. 

For example, you can 
create ANY command and 
assign it to ANY key - 
even basic function keys 
such as cursor-control 
keys or the return key. 

The Experts Agree 

Reviewers at BYTE, 
INFOWORLD, DATA 
BASED ADVISOR, and DR. 
DOBB’S JOURNAL all came 
to the same conclusion - 
BRIEF IS BEST! 

Further, of 20 top in¬ 
dustry experts who were 
given BRIEF to test, 15 
were so impressed they 
scrapped their existing 
editors! 



TM 


MONEY-BACK GUARANTEE 
Try BRIEF (S195) for 30 days - If not satisfied get a full refund 

TO ORDER CALL ( 800 - 821 - 2492 ) 


SOLUTION SYSTEMS, 335-P WASHINGTON ST., NORWELL, MA 02061, 617-659-1571 BRIEF is a trademark of UnderWare 
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STORAGE MEDIUM 

I really cannot see what all the fuss is 
about in the article “Moving up to 
Tape” (Steven Armbrust and Ted For- 
geron, November 1985, p. 62). 

Some day, hard-disk technology 
(and tape backup) will be a thing of the 
past. Today’s event is the concept em¬ 
ployed by Iomega in its removable car¬ 
tridge system. The Bernoulli Box is ex¬ 
pensive, but hard-disk storage was con¬ 
sidered likewise at one time. 

When we considered storage needs 
for our central services/data processing 
department, hard disk was the last thing 
we looked at. For versatility, ease of use 
(including backup), value, and rugged¬ 
ness, the Bernoulli Box was first. We 
currently employ one system (two-car¬ 
tridge, 10MB each), but should we con¬ 
sider more storage later, the Bernoulli 
Box will be our choice again. 

I asked myself, as I read your arti¬ 
cle, who really wants to put up with 
even the possibility of head crashes 
and/or selecting the right backup 
system? Not me, not us, not ever. 

Dan Davis 
Bank of Loleta 

Eureka , CA 

No one denies that cartridge disks have 
their place. Their removability lends 
them neatly to securing sensitive data , 
and backup is done simply by copying 
all the files on one cartridge to another. 
Also, with multiple cartridges, a limitless 
amount of data can be stored. How¬ 
ever, in the configuration you describe, 
a maximum of 20MB of data can be 
on-line at one time and a maximum 
file size is imposed equal to the capacity 
of one cartridge, or 10MB. 

Nonremovable hard disks are 
available in large capacities, with some 
vendors offering disks that allow files 
greater in size than the DOS-imposed 
32MB barrier. As for reliability, head 
crashes may occur on cartridge-based 
systems as well as nonremovable hard 


disks; the Bernoulli Box and the IBM 
10MB fixed-disk drive each have an 
MTBF of8,000 hours. As tape backup 
becomes easier, faster, and cheaper, its 
popularity will increase. 

Each type of mass storage carries 
with it a set of advantages and dis¬ 
advantages that must be weighed 
against individual needs. 

-JA 

COBOLS AND ORANGES 

After reading “COBOL Performs” by 
Ted Mirecki in your August 1985 issue 
(p. 107), I feel that the author makes 
several errors in his presentation and 
does not have a feel for the micro¬ 
computer market. These errors divide 
into two classes: improper comparisons, 
coupled with inadequate testing, and 
lack of understanding of what micro¬ 
computers are capable of performing. 

The author made an apples-and- 
oranges comparison of mbp COBOL 7.0 
with the latest versions of realia 
COBOL, Microsoft COBOL, and Micro 
Focus COBOL, all of which came out 
after version 9.0 of the mpb product. 

Speed comparisons made by the 
author were largely meaningless be¬ 
cause the 1,000- and 1,500-line pro¬ 
grams are too small to give a true test 
of relative speeds. Both Ryan-McFarland 
COBOL and Microsoft COBOL slow 
down after about 2,500 lines of code. In 
fact, mbp actually will compile the 
larger programs faster than RM. 

On the second point, Mr. Mirecki 
apparently believes the microcomputer 
is little more than a toy and envisions 
the user with two floppy disks. This is 
not in accord with the facts if the article 
really meant to cover “serious business 
uses.” I have never heard of an account¬ 
ing program of any consequence that 
runs satisfactorily on two floppy disks, 
in lieu of a hard disk. These programs 
also require a hard disk for develop¬ 
ment. In addition, the author did not 
give any attention to multiuser consid¬ 


erations. Because most serious micros 
used in business will probably be used 
in a multiuser environment, this 
omission is serious. 

Micro Focus COBOL boasts two 
products, ANIMATOR and FORMS, 
which are not of much use in develop¬ 
ment. ANIMATOR, while ingenious, is 
not needed to develop programs. This 
debugging- utility is most useful in 
checking out poorly designed pro¬ 
grams. It is my feeling that the remedy 
is to design programs with more struc¬ 
ture and modularity rather than 
embalming bad practices. We look for 
errors by examining source code; it 
takes less than 10 minutes. 

The FORMS program is of little use 
on our dynamic screens. Tests of this 
program indicated that FORMS works 
best on static, simple screens. When dy¬ 
namic screens are used, the program 
becomes cumbersome. 

Our evaluation of Micro Focus in¬ 
dicates it has one important omission 
making it generally unsuitable for inter¬ 
active programs on a microcomputer. 
According to information from the com¬ 
pany, its compiler lacks an UPDATE 
command or routine. This routine 
allows a single-key acceptance of 
unchanged data in a field, without 
retyping. It is used continually by the 
operator and its omission is a serious 
problem. This is not a problem on a 
mainframe or a minicomputer where 
batch processing is the rule, but it is 
fatal for interactive programming. 

Most COBOL articles in the micro¬ 
computer press have been written by 
someone who hates COBOL and who 
probably has never written a line of 
code in the language. It is refreshing to 
read an article by an author who ob¬ 
viously understands COBOL. Next time, 
get someone with a micro background. 

Gordon R. Page 
Vice President 
Real-time Accounting, Inc. 

Gladwyne, PA 
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This is the first time I have been accused 
of considering the microcomputer a toy. 
Most of the time, I am accused of con¬ 
sidering the mainframe an outdated 
dinosaur. The truth lies someivhere in 
between. To address each of Mr. Pages' 
points in turn-. 

I did not make comparisons to 
mbp COBOL version 7; the tables and 
the text specifically refer to version 9. As 
was noted in the last installment of the 
series, the evaluation of mbp COBOL 
was deferred until this latest version be¬ 


came available. According to the release 
date supplied by> mbp, it was the most 
recent of the COBOLs reviewed. 

The sizes of the test programs were 
chosen in this range because I am phil¬ 
osophically opposed to programs longer 
than 2,000 lines. COBOL programmers 
may gasp in disbelief, but I have found 
that it is possible to write commercially 
useful progratns of this length. Yes, I 
could have compiled longer programs 
downloaded from a mainframe, but the 
nontrivial ones were either interactive, 
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SPEED UP YOUR COMPUTER! 


NOT COPY 

Increase the speed of your computer by as much 
as 4-8 times. Why buy a PC AT when all you may 
need is some FLASH. FLASH is just that, it gives 
disk accesses in a FLASH. Every PC owner can’t 
be without FLASH once the powers of FLASH 
are discovered. The program is totally invisible 
to the user. There is nothing to learn. Make your 
floppies faster than a hard disk. Make your hard 
disks faster than ever before. Allows the user to 
have sub-directories on his floppies without the 
usual loss of speed. FLASH will also tell you just 
how much faster you are running than you would 
have been without FLASH. FLASH is handcrafted 
in ASSEMBLER. Upgrade your computer with 
FLASH. Batch files will fly like they had wings. 
Save wear & tear on expensive program disks. 

You’ll be so amazed with your improved 
performance, you will want to call us to tell 
us so! 


PROTECTED 


BENCHMARKS for different 
programs utilizing FLASH 



W/0 FLASH 

W/FLASH 

WORD STAR 

2.0 

0.33 

BASICA 

2.7 

0.40 

LINKING 

113.8 

6.00 

SORTING FILES 

105.0 

27.00 


“The novice and expert alike will consider 
FLASH their most valued utility.” 

For: IBM PC, AT, XT, JR 

DAVIE LEE REED 

President, SOFTWARE MASTERS 

SOFTWARE MASTERS® 


When FLASH increases your speed it generally 
makes you run 3-5 times faster, in favorable 
conditions like the ones above FLASH can make 
your PC run 6-16 times faster! PC’s over the world 
are screaming ior FLASH. Reach the speed of a 
RAM DISK, without their disadvantages. If you think 
you DON’T need FLASH, call us and tell us why! 

Order Line 1-800-25-flAStf 
Info Line 1-317-253-8088 
MC, Visa, Check, C.O.D. 


Reg. Price . $69:25 

Limited Time . $49.95 

add 4.00 shpng hndl 
Software Masters 
6223 Carrollton Ave. 

Indpls., IN 46220 


THE UTILITY ROOM 


Spool-Master, ram printer spooler. Multiple copies, handles single sheets, 
any buffer size. 

Buffer-Master, keyboard buffer extender from 15 to 2000 key type ahead. 
Super-Ram-Disk, set up MULTIPLE ram disks and as MANY as you want. 
Calc-Pad, ram resident calculator, hex octal binary and decimal. Works in 
ANY graphic mode. Unlimited parenthesis nesting. Many functions. 
Sort-Merge-Copy, a super sort utility. Use it stand alone or call it from 
ANY language. 

Unprotect, unprotects basic programs. 

Data-Path, Have paths setup to find your data and overlay files. Works with 
ALL programs. 

I MoreHard, gain up to 10%-50% more hard disk space! 

ALL programs work in harmony with each other. 


SUPER—ED Version 3.0 


4935 

19.95 

2935 

14.95 

4935 

14.95 

4935 

24.95 

15930 

49.95 

4935 

19.95 

4935 

19.95 

4935 

19.95 


Do ANY DOS command or RUN ANY 
program from within SUPER-ED. 

Turbo Pascal like environment for MY 
language. 

MULTI-FILE window editing. Move & copy 
between file windows. 

Extensive Find & Replace usage. 

ON-LINE editing HELP 


Editing commands & colors & more are fully 
user configurable. 

ON-LINE language-specific user definable HELP 
Full featured editor with WORD STAR 
like commands. 

Fully utilizes sub-directories. 

Supports keyboard MACROS. 

Reg. Price $5935 

Limited Time $29.95 


We believe in the highest quality software at the lowest possible price! 

Turbo Pascal is a trademark of Borland inti. Word Star is a trademark of Micro Pro inti. 
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making use of CLCS and IMS calls not 
supported on a micro, or batch 
oriented, not of the type useful in the 
micro environment. 

If Mr. Page infers that I do not 
know his segment of the microcomputer 
market, then I plead guilty. But there is 
more than one microcomputer market. 
According to some reports, the majority 
of microcomputers are not equipped 
with hard disks and are not networked. 

I know of many “kitchen table” soft¬ 
ware companies and of even more 
small businesses for which the purchase 
of any computer system, let alone 
multiple hard-disk systems, is a major 
expenditure. Somehow, it seems that the 
use of a single dual-floppy-disk micro¬ 
computer by> a small business is more 
“serious” (to the business, if not to the 
installer) than the use of a network of 
hundreds by> a Fortune 500 company. 

Mr. Page is certainly entitled to his 
opinion that the ANIMATOR and FORMS 
utilities are useless. FORMS, like any 
automated programming aid, becomes 
cumbersome at the limit. It is easy to 
say that well-designed programs do not 
need debuggers—because they do not 
have bugs; but in the meantime, let's 
consider how many mortal program¬ 
mers prefer scanning the source code to 
using interactive debuggers. 

It's quite true that Micro Focus 
COBOL does not have an UPDATE 
function to indicate the accepting of the 
current contents of a screen field with¬ 
out changes. It does not need one. This 
capability is inherent in the screen 
handling built into the language, as is 
amply demonstrated by> the example 
program included with the compiler. 

In the conclusion of the COBOL 
series, I pointed out that the final evalu¬ 
ation of a compiler must be made by 
the user who must live with it. This left 
open the possibility of conclusions dif¬ 
ferent than my own. I do not question 
the expertise of anyone who prefers a 
product that is not my favorite. 

—Ted Mirecki 

HE FOUND ANOTHER FIND 

Although the article “A Good Find” by 
Mark Ackerman (October 1985, p. 85) 
and the supporting program are great, 
Mr. Ackerman’s statement, “...DOS has 
no facility for finding such a file...” 
bothered me. Perhaps Microsoft’s intent 
of the following DOS commands were 
not as I have presented them, but they 
accomplish the job. 

To obtain directory information: 

chkdsk [d:]/vlfind “UPPER_CASE_STRING” 
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Make Any Computer Do Exactly What You Want With McGraw-HilVs 


Contemporary 




My Family 


Budget Plan 


Household 

Inventory 


From Writing Your Own Programs to 
Modifying Existing Software, Here’s the New, 

Easy, and Low Cost Way to Unlock the Secrets 
of Your Computer 

Whether you use computers for business, for personal 
applications, or for fun, off-the-shelf programs 
will never do everything you want them to do 
for you. That’s because they were written by 
programmers to satisfy what they perceived as 
the needs of the greatest number of potential 
users—often missing some or many of 
your specific needs . 

That’s why McGraw-Hill’s new Contemporary 
Programming and Software Design Series 
teaches you how to create your own software . . . either from 
scratch or by making key modifications to existing programs. 

There is nothing magical about it. You learn the process of 
building a computer program step-by-step with McGraw-Hill 
Concept Modules sent to you one at a time, once a month. 

Each of the ten modules in the Series takes you through an 
important step in the development of the structure and 
detailed logic of a program, including testing, debugging, and documentation. 

Unique Interactive Hands-On Instruction 

Each module includes an easy-to-understand guide PLUS a 5!4" floppy disk 
containing typical programs and interactive instruction that you can run on any 
IBM or IBM-compatible computer for hands-on experience. 

In the first Module, for example, when your 
sample program (Declining Interest Loans) 
appears on your screen, you’ll find errors on 
certain program lines. You’ll also see that the 
program is only three-quarters completed. 

Now comes the fun part. You’ll discover how 
this program is built, and in the process you’ll 
learn how to identify and correct errors. And 
by the end of Module 1, you’ll actually have 

completed this program yourself. 


Declining Interest 
Loan 


any one language or machine. Why? Because 95% of the pro¬ 
gramming process is carried out using design techniques that 
are independent of a specific language or machine. Nevertheless, 
we include enough training in BASIC and machine language to 
get you started. You’ll find that the whole process of learning new 
languages will be greatly accelerated once you complete the Series. 

Create a Complete, Customized 

Family Financial Package As You Learn 

The sample programs you work with throughout the 
Series are excellent learning tools. But they’re more 
than that. By combining the sample programs onto one 
master disk* you’ll create your own family financial 
package that will help you balance your budget, figure 
loan amortization, and much more. And — of course — 
you’ll be able to further modify your financial 
package to fit your own specific needs! 


15-Day No-Risk TYial 

To order your first module without risk, send 
the postage-paid card today. Examine the first 
module for 15 days and see how the Series will 
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If someone has beaten you to the card, write to us 
for ordering information about the Contemporary 
Programming and Software Design Series. 


But there’s more. Special graphics on your screen work in conjunction with 
the accompanying guide to amplify, illustrate, and deepen your understanding of McGraw-Hill 
software design principles. Continuing Education Center 



Learn the Foundation of All Computer Languages 

Although the Series teaches you programming procedures, it is not aimed at 


3939 Wisconsin Avenue 
Washington, DC 20016 

IBM is a registered trademark of International Business Machines. Inc. 
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As examples using the default drive 
chkdsk/vlfind “AUBURN.LTR” 

will display all CHKDSK output lines 
containing AUBURN.LTR, and 

chkdsk/vlfind “AUBURN” 

will display all lines containing 
AUBURN. For searching a particular 
directory, use: 

chkdsk/vlfind “\LETTERS\AUBURN” 

However, searching for all files with ex¬ 
tension .ltr within the directory letters 
requires an addition pipe, as in: 

chkdsk/vlfind “LETTERS V’lfind “.LTR” 

William E. Smith 
San Diego, CA 

Thank you for your clever suggestion. 
Obviously, these commands are useful, 
and are good candidates for batch files. 
We ran Mr. Ackermans program be¬ 
cause it automates the process and per¬ 
forins the search as fast as possible. 

—WF 

FORTRAN EXCHANGES 

I read with interest the article titled 
“FORTRAN Options” by Alan Howard in 
the October 1985 issue (p. 149). We 


have used all four of these compilers 
and came to approximately the same 
conclusions, but differ in detail, perhaps 
due to differences in versions. 

We obtained our Professional 
FORTRAN compiler, version 1.1, from 
Ryan-McFarland. (I don’t know how RM 
version numbers correspond to those 
assigned by IBM.) It has two runtime li¬ 
braries, not one. If Mr. Howard had run 
larger benchmark programs (more 
code, not more memory or time), he 
might have discovered that Professional 
FORTRAN frequently reports “error 
8003 Internal Compiler Error: The com¬ 
piler has detected an internal inconsis¬ 
tency in its data. This should not oc¬ 
cur...” When it works, the RM FORTRAN 
compiler produces the fastest and 
smallest code of the four reviewed, but 
it isn’t much use to us because it won’t 
compile our programs. We agree that 
RM’s debugger is excellent. 

The DRI FORTRAN compiler was 
too full of bugs to be useful, and DRI 
was unwilling to provide errata lists that 
would have assisted work-arounds. 

As Mr. Howard mentioned, 
Microsoft FORTRAN compiles only the 
subset standard, which for many appli¬ 
cations is substandard. We don’t use it 
unless a customer insists. 


We use the Lahey FORTRAN com¬ 
piler almost exclusively for several rea¬ 
sons: It runs faster by far than any of 
the others. It doesn’t seem to have 
nearly as many bugs, and when we dis¬ 
cover a bug, Lahey Computer Systems is 
very responsive. We did not find it nec¬ 
essary to tell the linker to include the 
Lahey runtime executive F77L.OBJ first. 
Otherwise, we agree with Mr. Howard. 

We applaud the author’s early at¬ 
tention to transportability and his recog¬ 
nition that FORTRAN is the only serious 
vehicle for it. But we wonder at his sin¬ 
cerity when he advocates allowing ex¬ 
tensions that both violate the standard 
and invite portability problems. In par¬ 
ticular, the equivalence (explicitly or via 
common) of character and noncharacter 
data types makes it impossible to trans¬ 
port codes between machines that do 
not have the same word length. Some 
machines don’t have 16- or 32-bit words 
—the UNIVAC 1100 and Honeywell 
6000 have 36-bit words; CDC 6000/7000/ 
Cyber machines have 60-bit words. We 
believe portability is possible only by 
adherence to the standard. Language ex¬ 
tensions are nice, but the compiler 
should diagnose their use unless di¬ 
rected otherwise. (The compiler must 
diagnose them if it is to conform to 


WINDOWS FOR DATA™ 


Featuring One-Step Data Entry * 


Now you can code fast, powerful data 
entry windows, improve user 
convenience - reduce input errors. 

All the power, convenience and 
flexibility of the * 1 window utility for 
the IBM PC Our WINDOWS FOR C™ 
combined with a professional window- 
based data entry system. 

Complete control over screen display 
and entry of data within a convenient 
flexible window environment. 

WINDOWS FOR C WINDOWS FOR DATA 

(Includes WINDOWS FOR C) 

PCDOS $ 195 $ 295 

PC/XENIX $ 395 $ 595 

UNIX CALL CALL 


WINDOWS FOR DATA™ provides versatile, 
easy-to-use data entry functions that operate 
within windows. 

CAPABILITIES INCLUDE: 

■ Pop-up data entry windows 

■ Multiple field types 

■ Data validation functions 

■ Field-specific & context-sensitive help 

■ Lotus-style menu design 

■ Single field entry option 

■ Date, time and string utilities 

■ Dynamic control of data-entry 
environment 

♦ User input to data-structure variables 
without intervening code. 

Vermont 21 Elm Ave. 

Creative Richford, VT 05476 

Software 802-848-7738, ext. 21 

VT residents add 4% tax. 


Full source available. Master Card & Visa accepted. Shipping $3.50. 
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_ Flashy 
Programs. 



dBASE • Turbo Pascal • BASIC • C • COBOL • Fortran • Lotus 1-2-3... 


NEW! 

FLASH-UP WINDOWS™ 

An incredibly flexible and powerful 
tool for Flash-Up Menus and Flash- 
Up Help Windows! 

Every program, every applica¬ 
tion becomes more sophisticated 
and easier to use with Flash-Up 
Windows. 

Use the window editor to 
instantly create windows. Change 
their size, location, color...all auto¬ 
matically. Specify a string of char¬ 
acters or control codes to send 
back to your application program. 

The windows can be flashed-up 
directly by your program OR by the 
user with the keyboard. Windows 
can even call other menus or help 
windows. 

An absolute necessity for 
BASIC, Turbo Pascal, C, R:BASE, 
COBOL, Fortran, dBASE, Lotus 1-2-3... 

Introductory price. Only $75. 

(Until 3/31/86) 


FLASH CODE™ 


The most powerful program developer for 
dBASE II and dBASE III ever developed. 
DRAW any screen design with our advanced 
screen editor. Use Flash Code and see 
how incredibly easy screen design can 
be. 

GENERATE complete programs automati¬ 
cally. Based on your screen designs, 
Flash Code can write your whole 
dBASE program. 

FLASH-UP WINDOWS™. Menus and Help 
Windows add a new dimension to your 
dBASE programs. Create them instantly 
with our window editor. Use the 
FlashUp™ module to have windows 
pop-up throughout your dBASE applica¬ 
tions. 

For dBASE II and dBASE III. $150. 

“...a truly remarkable product. Brand-new, 
state-of-the-art and actually fun to use. The 
windows make it an even more amazing 
product.” 

Cary N. Prague, Author 
"Beyond programming with dBASE III” 

"Destined to replace QUICKCODE™” 
MicroNewsA/lews, Nov. 85 


SCREEN SCULPTOR™ 

You can create screens in minutes...then 
Screen Sculptor writes the program. 

Move pieces of the screen around, select 
colors from a menu, draw boxes and lines, 
paint, repeat last character in any direction. 
And more! 

Specify variable names, data types, 
acceptable data ranges, pictures for edit 
checking, etc. 

Screen Sculptor then generates an actual 
program source code based on your screen 
design. Use it as is or modify it. 

For BASIC, Turbo Pascal, IBM/Microsoft 
Pascal. $125. 


"... so well done that you may not need to 
refer to the manual. ” 

"...an exceptional product that fills a real 
need in the development of new programs. ” 

Computer Language 
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No Risk Demo Offer! 

Here’s a no-risk offer. Order now and 
you’ll also get a full demo disk. Use the 
demo and the manual for 30 days. If you 
don’t love it, return the package for a full 
refund. 


Credit card orders call 24 hrs/day 
1(800) 824-7888, operator 268. 

All other orders and inquiries call or write 
Software Bottling Co., 6600 L.l. Expwy, 
Maspeth, NY 11378. 718-458-3700. 


THE 

SOFTWARE 
BOTTLiriG 
company 

OF NEW YORK 

Requires an IBM PC, XT, PC AT or true compatible, 256K 



































































































97% of all PC owners 

use the functions of 

QuadEGA-h 

QuadEGA+. The “All-in-One” graphics board. 

QuadHOA+ combines onto one board the four most-popular video display 
standards. The standards used by practically every PC owner. Monochrome 
text, monochrome graphics, color graphics, and the new 
Enhanced Graphics with 16 colors out 
of a palette of 64. 


NOW SHIPPING 

with a special bundle offer 
on Windows by Microsoft 

Totally Compatible 

With all this power, you can use your present software and also be prepared for 
the future. QuadEGA+ delivers across the board compatibility with numerous 
standard software packages as well as new EGA-Supported software like Lotus 
1-2-3™ v2.0, Symphony™ vl.l, Flight Simulator™ Framework III" AutoCAD™ 
GEM!" Microsoft Windows!" Microsoft Word™ and hundreds more. 

Better Value 


IBM® Enhanced Graphics Adapter 


640x350 


IBM® Color Graphics Adapter 


320x200 


Hercules™ Graphics Adapter 


720 x 348 


QuadEGA+ works great with standard monochrome or RGB color monitors as 
well as the new enhanced color displays. And crisp color and text in EGA mode 
elminates eye strain. But best of all, while QuadEGA-t- features all the power 
of the 256K IBM Enhancd Graphics Adapter, it’s priced like the 64K version. 

To see the QuadEGA+o difference for yourself, just visit your local Quadram 
dealer. Or contact us at One Quad Way, Norcross, Georgia 30093; 
404-564-5566. 


Quadram and the Quadram logo are registered trademarks of Quadram Corporation. 
QuadEGA-t- is a trademark of Quadram Corp. IBM is a registered trademark of Interna¬ 
tional Business Machines, Inc. Lotus 1-2-3 and Symphony are trademarks of Lotus 
Development Corp. Flight Simulator and Framework are trademarks of Ashton-Tate 
Corp. GEM is a trademark of Digital Research Inc. Wordstar is a trademark of MicroPro, 
Inc. Windows and Word are trademarks of Microsoft, Inc. Hercules is a trademark of 
Hercules Graphic Products, Inc. 

(1) Short card availability limited through Feb. 1986. Long card available now. 


QUADRAM 

' An Intelligent Systems Company 



IBM® Monochrome Text Adapter 



640 x 350 
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Federal Information Processing Stan¬ 
dard 69, in which conformity is legally, 
but not practically, necessary if the com¬ 
piler is to be used by the federal gov¬ 
ernment directly or under contract.) 

The remarks about file size in con¬ 
nection with the pentathlon benchmark 
program are misleading. The extra in¬ 
formation in the files to support FOR¬ 
TRAN BACKSPACE statements are neces¬ 
sary in any case because the RECL= 
specification in the OPEN statement can 
be used only with the ACCESS=- 
'DIRECT’ specification (see page 12-20, 
lines 14-16 of the standard). 

His remarks also may indicate 
some uncertainty in program design. If 
the hie size is “two to five times the 
expected 15,000 bytes,” then he must 
have written one-byte records. One of 
the most elementary techniques to im¬ 
prove performance of I/O-bound pro¬ 
grams is blocking of several records 
into one before transferring the data. 
This technique was first used with mag¬ 
netic tape to overcome start-stop delays, 
where it also resulted in using less tape 
because of the absence of inter-record 
gaps. But it is equally applicable to disk 
to avoid rotational latency delays, and, 
in this instance, to reduce the space 
required for record framing. 

W. Van Snyder 
Jet Propulsion Laboratory 
Pasadena, CA 

The compiler error 8003 in the IBM 
compiler was covered in the article. 
Because it only appeared once in my 
testing I chose not to make a big issue 
of it. Each of the compilers tested failed 
at least once. It is disturbing to learn 
that this particular error is more wide¬ 
spread than I observed. 

Whether F77L.OBJ must be placed 
first in the link command is a small 
point; the main point is that it must be 
included. The examples and directions 
that appear in the documentation all 
indicate that it should be first. 

Portability is a serious concern, but 
then so is getting a system implemented. 
There is at least one FORTRAN program 
that has files that include both numeric 
and character data. The trade-offs be¬ 
tween portability and usable implemen¬ 
tation must be weighed carefully as part 
of the system design. 

The reader notes that the file used 
for the pentathlon is . comprised of one- 
character records. As explained in the 
text, the choice of using single-character 
records was based on the structure of 
the pentathlon program in the review of 
the C compilers. The listing that was 


Make your PC or AT into a 
COMMUNICATING WORKSTATION 
for only $85 


Use ZAP, the Communications System for Technical Users 

COMPLETE Communications for PROGRAMMING and ENGINEERING 

EMULATION of graphics and smart terminals is combined with the ability to TRANS¬ 
FER files reliably, CAPTURE interactive sessions, and transmit MESSAGES while 
also being able to swap between your mini or mainframe session and your PC application. 
SUSPEND a line to run a PC application. Reconfigure features to fit the communications 
parameters and keyboard requirements of the host computer software. Complete technical 
documentation helps you understand and fit ZAP to your style. 

HIGHLIGHTS OF ZAP: 

• Emulate TEKtronix 4010/14 and DEC VT 100,102, 52 including 

variable rows and columns, windows, full graphics, even halftones. 

• Reliable file transfer to/from any mainframes and PCs including KERMIT and 
XMODEM protocols plus you get a full copy of KERMIT. Transfer speeds ranging 
from 50 to 38,400 BAUD. Session control include printer dumps and save to 
disk. 

• MACRO and Installation files (“scripts”) controllable by you. 

® EMACS, EDT and VI ‘Script” files are included. ZAP is also used with other popu¬ 
lar software including graphics products like DISSPLA and SAS/GRAPH. 

• CONFIGURABLE to communications, terminal features on the “other end”; 1, 2 
stop bits; 5,6,7 or 8 data bits; parity of odd, even, none, mark and space; remap all keys 
including the numeric pad and standard keyboard, set any “virtual” screen size. 

• Full PC/MSDOS access to run any command or program that will fit in your systems 
memory. ZAP takes less than 64K. 

• 9 Comm ports are supported by ZAP. Plus full color in text and graphics make use of 
the IBM color, EGA cards, or Hercules Monochrome. 

ONLY 
$85 

Full refund if not satisfied 
during first 30 days. 
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335-P Washington St 
Norwell, Mass. 02061 
617-659-1571 
800-821-2492 


C 


What you’ve been 
missing. . . 


Interactive-C™ 

Revolutionary New Programming 
Development System 

At last, a full-function, professional- 
quality C development system to optimize 
your creative abilities. Stop waiting for 
editors, compilers, and linkers that waste 
your valuable time. Stop debugging in 
hex at the machine level. Easily DOUBLE 
or TRIPLE your productivity with this 
totally-integrated, fully-interactive pro¬ 
gramming environment: 


• Complete K & R interpreter 

• Full-screen program editor 

• Source-level symbolic debugger 

• Command processor shell 

• Execution profiler 


Interactive-C requires an IBM PC or 
100% compatible, MS-DOS 2.0 or later, 
and 256K RAM. InteractiveC is available 
for only $249 and comes with a risk-free 
30 day money back guarantee. 



• Single or dual CRT configuration 

• Multi-window user interface 

• 40x25 and fulhscreen graphics support 

• Detailed syntax & run-time diagnostics 

• Precise cursor error positioning 

• Trace, breakpoints & data watchvalues 

• Several varieties of STEP 

• Full-screen traceback 

• Command-level “immediate” mode 

• Multiple source files 

• Compiled module interface 

• Much, Much, More!! 


Enjoy the combination of power , flex¬ 
ibilit y, and ease of use that will make 
Interactive-C the most valuable product¬ 
ivity tool you own. Order Today. 


For more information or to place an 
order contact: 



IMPACC Associates, Inc. 
P.O. Box 93 

Gwynedd Valley, PA 19437 
215-699-7235 



Trademarks: IBM - International Business Machines; MS-DOS - Microsoft Corp.; Interactive-C - IMPACC Associates __ 
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IBM COMPATIBILITY 

at a not so ibm price 



TECH PC/AT $1999 


PRICE INCLUDES: 

■ 6MHZ 80286 CPU 

■ 512K 


■ One, 1.2 MB Floppy Drive 

■ 8 Expansion Slots 

■ 195 Watt Power Supply 

■ Complete MS DOS, PC DOS, Xenix 
Compatibility 

■ Runs Lotus 123, dBase III Framework and 
all other popular AT Software. 

■ ONE YEAR WARRANTY!! 

OPTIONS: 

Tech PC/AT with 

20MB Hard Disk . $2399 

Tech PC/AT with 20MB Hard Disk, Monochrome 
Monitor, Hercules® Compatible 

Mono/Graphics Card . $2599 

Also available with 6-8 MHz Switch able CPU, 
Tape Backups, Modems, Large Hard Disks, and 
Networking Systems. 


TECH TURBO PC/AT $2399 

6-8 MHz Switchable 80286 CPU 


TECH TURBO PC/XT $1099 


PRICE INCLUDES: 

■ 4 to 7 MHz Software Switchable CPU 
M 640K 

■ Two, 360K DS/DD Floppy Disk Drives 

■ 8 Expansion Slots 

■ 135 Watt Power Supply 


m ONE YEAR WARRANTY!! 

OPTIONS: 

Tech Turbo PC/XT with 

20MB Hard Disk . $1699 

Tech Turbo PC/XT with 20MB Hard Disk, 
Monochrome Monitor and Hercules ® 
Compatible Mono/Graphics Card . $1899 


TECH PC/XT $799 


PRICE INCLUDES: 

■ 4.77 MHz CPU 
M 256K 

■ Two, 360K DS/DD Floppy Drives 

■ 8 Expansion Slots 

■ 135 Watt Power Supply 

■ ONE YEAR WARRANTY!! 

0PT,0NS: 

Tech PC/XT with 20MB Hard Disk . $1399 
Tech PC/XT with 20MB Hard Disk, Monochrome 
Monitor, Hercules® Compatible 
Mono/Graphics Card . $1599 


TELEX: 272006 

Answer Back-TECH 
FAX: 714/556-8325 


Visa, MasterCard, Check Accepted 



PERSONAL 

COMPUTERS 


714 / 754-1170 

2131 S. HATHAWAY, SANTA ANA, CA 
©1985 TECH PC 92705 

•Hercules is a registered trademark ol Hercules Computer 
Technology 

•IBM, IBM PC; XT; and AT are registered trademarks of International 
Business Machines Corp 
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provided of the pentathlon program is 
also a clear indication that single-char¬ 
acter records are used. I would note 
that the following sentence hit the edit¬ 
ing room floor: t( The file copy test is in¬ 
cluded for completeness because most 
FORTRAN files are not organized as a 
series of one-byte records. ” 

—Alan Howard 

Thank you for reviewing F77L version 
1.1, Lahey Computer Systems’ imple¬ 
mentation of the FORTRAN 77 standard. 
We would like to make the following 
corrections and comments. 

There is an error in table 1 under 
CHARACTERS: F77L CHARACTER length 
may be as large as 65,519, not 16,383. 

Since version 1.1 (last shipped dur¬ 
ing March 1985), LCS has made many 
improvements to F77L, including an 
expanded manual that we are shipping 
with version 1.36, our current release. 

Our version 2.0 includes the ability 
to address arrays and/or commons 
larger than 64KB, as well as faster, smaller 
generated code and the completed 
Source On-Line Debugger (SOLD) pack¬ 
age. SOLD displays the FORTRAN 
source code while tracing and allow 
displaying, modifying, and monitoring 
the changing of variables and array ele¬ 
ments (by name, not address) without 
recompiling and relinking. 

We have noted that F77L executed 
faster in 6 of the 14 tests and the total 
execution time for IBM was 529.62 
seconds compared to Lahey s 303.40— 
43 percent faster overall. 

Finally, we were disappointed that 
the review did not include testing a 
production program of meaningful size. 
We are certain that our fast compile 
speed (users report four to seven times 
faster than IBM/RM on medium and 
large programs), mainframe extensions, 
and excellent diagnostic messages 
would have impressed the reviewer as 
much as they impress our users. They 
report that compile speed is more 
significant on a personal computer than 
it is on a mainframe. 

Thank you again for helping more 
. people find out about F77L. 

Thomas M. Lahey 
President 

Lahey Computer Systems, Inc. 

The error in table 1 is mine. As Mr. 
Lahey states, character variables may be 
up to 65,519 characters in length; 
16,383 is the maximum length of a 
character constant in a data statement. 
While his claim of being 43 percent fas¬ 
ter than the IBM/RM compiler on the 


tests may be true, I think it is a mislead¬ 
ing statistic and cannot be used to 
make a general conclusion. I had 
hoped to include results of larger pro¬ 
grams; however, the effort to put any of 
the larger programs into a form co?n- 
patible with all four compilers was well 
beyond the scope of this review. 

—Alan Howard 

In converting a very large mainframe 
FORTRAN program to the IBM PC, I 
have been living for more than a year 
with some of the compilers Alan 
Howard reviewed. I would therefore 
like to add my observations to his. 

I have found two disturbing fea¬ 
tures of the IBM compiler (I have been 
using the Ryan-McFarland incarnation). 
One is that the following construction 

OPEN(UNIT = IFILE,FILE = FNAME, 

STATUS =’OLD’) 

CLOSE(UNIT = IFILE, 

STATUS =’DELETE’) 

will not delete an existing file. Inserting 
an ENDFILE IFILE statement between 
these two lines will solve the problem. 

The other feature is that writing a 
long unformatted record on a file will 
abort with an error message, unless you 
call the executable file with a command 
line parameter R /n where n is the 
number of bytes you want to write, 
clearly an absolute nuisance. 

With the IBM FORTRAN a carriage 
return is not inserted at the end of a 
formatted write, but if followed by an¬ 
other formatted write, a blank line will 
appear in between, unless a plus sign 
(+) is coded as the first character in 
the second FORMAT statement. This is 
also a nuisance and can cause serious 
problems whether or not you have data 
printed by the program in between. I 
will take the Microsoft approach of an 
extra character (which is, incidentally, 
the backslash, not the dollar sign) to 
suppress carriage returns. 

With the Microsoft compiler, on 
the other hand, I had a crazy abort with 
a message about the stack full or the 
heap invalid that was never resolved, 
but magically disappeared when I 
switched from version 3.2 to 3.3. 

Dr. George Szentirmai 

Santa Clara, CA 

Dr. Szentirmai s comment on file delete 
is true for IBM FORTRAN compiler; the 
others work correctly. The problem he 
points out on carriage return control 
is, again, my error. 

—Alan Howard 
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The C language, a solid foundation for professional 
software development and Programmer’s Connection 
is your expert source. We specialize in programmer’s 
development tools for IBM Personal Computers and 
take pride in providing our customers with the finest 
in selection, availability, price and service. Most of 
our products come with our 30 day No Risk 
Guarantee. Here’s a closer look at a few selected 
C products. 

H Complete Eco-C Development System LIST 0U rs 

by Ecosoft, Inc. 100 89 

Complete small model C program development system with compiler, integral CED 
editor, developer’s library with complete source code and ISAM file management 
library. This new release of the Eco-C88 compiler incorporates many C language 
enhancements including prototyping, enum and void data types, plus structure passing 
and assignment. The compiler produces fast executing code and supports automatic 
sensing of 8087/287 at runtime. It generates either assembler code or object modules 
that can be linked by the MS-DOS linker. The programming environment is very similar 
to Turbo Pascal. When the compiler encounters an error, the message is given in 
English and the CED editor automatically places the cursor on the offending code. 
Tiered error checking allows you to set the level of semantic errors output by the 
compiler. The developer’s library comes with complete source code more than 220 
functions (many are System V compatible). This is the ideal first C compiler for anyone 
who now programs in Turbo Pascal. Requires 256K memory 


B 


259 


Microsoft C Compiler 395 

High performance C compiler that supports register variables, granular runtime 
libraries and automatic optimization to produce very compact and fast native code 
There is an extensive library that implements most UNIX System V functions. It 
supports small, medium and large memory models, library mix models with NEAR and 
FAR pointers, DOS pathnames, I/O redirection, file sharing and record locking. There 
are three math libraries consisting of a floating point emulator, 8087/287 coprocessor 
support and an alternate package for added speed on systems without a math 
coprocessor. The system is source code compatible between DOS and XENIX and 
comes with runtime libraries, a linker and a library manager. Object modules may be 
linked with those produced by Microsoft Fortran, Pascal and Macro Assembler 
(MASM). Use the SYMDEB debugger that comes with the separately available Microsoft 
Macro Assembler ($109) for source-level debugging of C programs. 


B 


B 


379 


Instant C from Rational Systems 495 

Extremely fast C interpreter system that is 10 to 1,000 times faster than others in 
published benchmarks. It comes with an integral full screen editor that displays syntax 
errors and allows for instant correction. Type in any C expression, statement or 
function call for direct execution with the results displayed immediately. You can link 
in OBJ and LIB files — interpreted code can call object code and vice versa. Multi¬ 
window and multi-CRT support allow for easy development of screen and graphics 
applications. Powerful source-level debugging capabilities include many varieties of 
stepping and conditional breakpoints. Many compile and run-time checks are made 
automatically. This is a complete C development system that can even make its own 
standalone EXE files. Comes with library source code, additional standalone editor and 
full technical support from Rational Systems. 


B 


n U.. LIST OURS 

C-terp by 300 249 

uimpel Software Complete Demo System 45 39 

Complete, professional C interpreter/semi-compiler with an easy-to-use programming 
environment similar to Turbo Pascal. It comes with a fast, built-in, configurable editor 
with multi-file capabilities, interfile move and copy, search and replace, etc. The 
interpreter is highly configurable and can link in user object modules and commercial 
or host libraries. With this system, you can call compiled C or assembler functions 
from within the interpreter. Interactive debugging capabilities allow setting of 
breakpoints, tracing, single-stepping and direct execution of C expressions. Requires 
256K memory. Specify C compiler: Microsoft, Lattice, Mark Williams, Computer 
Innovations or Aztec. 

c-tree by FairCom 395 329 

Highly portable b-tree functions for multi-key ISAM file management in C. There are 
low level functions for directly accessing data and index files and high level functions 
for creating and manipulating ISAM files. It comes as complete C source code that can 
be compiled with almost any C compiler or computer. It supports record locking for 
multi-users, variable length records, reuse of deleted record space, duplicate and 
unique key fields and much, much more. There are no royalties on generated code A 
super way to provide high speed file access to your C programs. 

C Windows for C For MS-DOS 195 139 

by Vermont Creative Software For XENIX 395 359 

Comprehensive and fast screen windowing functions for C programs. You can create 
scroll, overlap and easily manage any number of multiple, differently colored windows. 

It provides for rapid screen changes with excellent memory management and supports 
horizontal and vertical scrolling, logical video attributes, color control, highlighting and 
window names. Other features include status line management, string output with 
word wrap and autoscroll, formatted string output, off-screen updating, print windows 
keyboard input and a library of over 65 building block subroutines. It’s compatible with 
Topview and the IBM Enhanced Graphics Adapter. Functions are included for pop-up 
menus and help files. This is an excellent package to bring high performance 
windowing to your C-based systems. Specify C compiler: Microsoft, Lattice, Mark 
Williams, Computer Innovations, DeSmet or Aztec. 

Windows for Data For MS-DOS 295 259 

by Vermont Creative Software For XENIX 595 539 

Combines all the capabilities of Windows for C with an integrated set of versatile 
easy-to-use data entry functions that operate within windows. Features include one- 
step data entry, multiple field types, flexible data validation, single field entry, field- 
specific and context-sensitive help, protected text areas and much, much more. 

Various field data types are supported including string, character, integer, long, 
floating point, boolean, time, date and decimal. Input pictures and masks may be 
specified for each field and the keys used by the powerful field editor may be redefined 
at will. Use the Lotus-style menu capability in conjunction with the data entry 
functions to provide a complete end-user interface. Also includes utilities for string, 
date and time manipulation. Includes Windows for C. Specify C compiler: Microsoft’, 
Lattice, Mark Williams, Computer Innovations, DeSmet or Aztec. 
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Lattice C Compiler from Lattice, Inc. New 500 CALL 

New release of the popular, industry standard C compiler that features faster 
compilation, more efficient code generation, support for 80186/286 instructions and 
inline support of 8087/287 instructions. It now supports void, enum, unsigned as a 
modifier and function prototype checking. The library contains more than 325 functions 
compatible with UNIX, XENIX and the proposed ANSI standard, plus extensive support 
for MS-DOS versions 2. + and 3. +. Other useful Lattice C features include support for 
nested comments, extended symbol length and multiple memory models. It comes with 
an object module disassembler, a function extract utility, a full set of libraries for each 
supported memory model, sample programs and extensive documentation. This 
industry-standard compiler has a wide range of C utilities supporting it including 
Lattice’s own source level debugger C-SPRITE ($159). This package is published by 
Lattice, Inc., the company that actually wrote the Lattice C compiler and comes with 
complete manufacturer’s technical support. Requires 128K memory. 


B 


The Greenleaf Functions i85 139 

Library of over 200 useful C utility functions for disk and file I/O, video effects, cursor 
printer, string manipulation, string I/O, keyboard and more. New features include 
automatic installation and enhanced documentation. Includes complete source code 
and no royalties on generated code. Specify C compiler: Microsoft, Lattice, Mark 
Williams, Computer Innovations, DeSmet, Wizard or Aztec. 

131 The Greenleaf Comm Library 185 139 

Asynchronous communications support functions for C programs. Polled and interrupt 
mode, XMODEM protocol, modem control, Tx and Rx ring buffers and support for up to 
8 ports. Functions mostly written in assembler for speed. New features include 
automatic installation and enhanced documentation. Includes complete source code 
and no royalties on generated code. Specify C compiler: Microsoft, Lattice Mark 
Williams, Computer Innovations, DeSmet, Wizard or Aztec. 

CALL TOLL FREE: U.S. 800-336-1166 
CANADA 800-225-1166 OH 216-877-3781 
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Be sure to turn the page for the largest advertised selection of programmer’s development tools for IBM Personal Computers and compatibles. ] 









programmer development tools 

2/86 - • 


NO 

SHIPPING CHARGE 

When shipping via standard United Parcel Service. 

NO 

HANDLING CHARGE 

Orders are expertly prepared for a safe trip in state, out of 
state or out of the country. 

NO 

INSURANCE FEE 

All shipments within the United States are insured for their 
full value. 

NO 

RISK 

If dissatisfied with purchase, return it within 30 davs for a 
refund. See our NO RISK GUARANTEE for details. 


apl and utilities LIST 0URS 

APL*PLUS/PC System by STSC. 595 449 

APL*PLUS/PC Tools Vol 1 by STSC. 295 239 

APL*PLUS/PC Tools Vol 2 by STSC. 150 129 

APL2C by Lauer Software. Interfaces APL to C 150 139 

Btrieve by SoftCraft. 250 199 

Financial/Statistical Library by STSC. 275 219 

Pocket APL by STSC. 95 79 

STATGRAPHICS by STSC. 695 539 

artificial intelligence 

Experteach by Intelliware. Complete System 475 399 

EXSYS Expert System Development Software . 395 339 

Golden Common LISP by Gold Hill. 495 Call 

Insight I by Level Five Research. Al Primer 95 79 

Insight II by Level Five Research. 485 399 

Methods Prototyping Utility by Digitalk. 250 219 

muLISP by Microsoft. 250 189 

Prolog-86 by Solution Systems. 125 Call 

Prolog-86 Plus by Solution Systems. New 195 Call 

UNXLISP by Cybermetrics. New 70 59 

assemblers and debuggers 


Microsoft Macro Assembler with utilities . 


Periscope II by Data Base Decisions. New 

Pfinish Performance Analyzer by Phoenix. 

Pfix-86 Plus Symbolic Debugger by Phoenix. 395 

The PROFILER by DWB Associates. New version 

Turbo EDITASM Fast Assembler by Speedware. 

Visible Computer: 8088 by Software Masters. 

basic language 

BetterBASIC by Summit Software. 

8087 Math Support. 

Btrieve Interface. Used with Btrieve 

Run-time Module. 

Microsoft QuickBASIC Compiler. 

Professional BASIC by Morgan Computing. 

8087 Math Support. 

True Basic from Addison-Wesley. 

Run-time Module. 

blaise products 

Asynch Manager for C or Pascal . 

C Tools. 

C Tools 2. 

Combination package. Special Price 

Exec Program Chainer . 

Pascal Tools . 

Pascal Tools 2. 

Turbo ASYNCH for Turbo Pascal . 

Turbo POWER TOOLS for Turbo Pascal . 

View Manager for C or Pascal . 

with Source Code. Special Price 

c interpreters 

C-terp by Gimpel Software. 

Instant C by Rational Systems. 

Introducing C by Computer Innovations. 

Run/C Lite from Lifeboat. 

Run/C Professional from Lifeboat. 
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219 

295 
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109 

150 

109 

250 
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C-86 Compiler by Computer Innovations. 395 

Datalight C Compiler. 

DeSmet C Compiler w/Source Debugger 
Eco-C Development System by Ecosoft . 

Lattice C Compiler from Lattice. 

Lattice C from Lifeboat. 

Let’s C Compiler by Mark Williams. 

with csd Source Level Debugger .... 

MWC-86 by Mark Williams. 

Microsoft C Compiler. 395 

Wizard C by Wizard Systems. Includes lint 

c utilities 

APT Toolkit by Shaw American Technology. 

Asynch Manager by Blaise Computing. 

Basic_C Library by C Source. 

Btrieve by SoftCraft. 

C Cross Reference Generator by Lattice. 

C-Food Smorgasbord by Lattice. 

The C Library by Kris Jamsa Software. New 

C Power Packs by Software Horizons. 

C-Sprite Program Debugger by Lattice. 

C to dBase by Computer Innovations. 

C Tools by Blaise Computing. 

C Tools 2 by Blaise Computing. 

c-tree by FairCom. 

C Utility Library by Essential Software. 

Cl Probe Source Level Debugger . 

Cl ROM Pack for C-86 . 

Curses Screen Manager by Lattice. 

with Source Code. 

dBC dBase File Manager for C by Lattice. 

with Source Code. 

db_VISTA Single-User DBMS by Raima. 

with Source Code. 

db_VISTA Multi-User DBMS by Raima. 

with Source Code. 

Entelekon C Function Library. 

Entelekon C Windows. 

Entelekon Superfonts for C. 

Entelekon Combination Package. 

ESP for C and Pascal. 

FirsTime for C by Spruce Technology. 

Graphic by Scientific Endeavors. 

The Greenleaf Functions. 

Greenleaf Comm Library. 

The HAMMER by OES Systems. 

H.E.L.P. by Everest Solutions. 

MetaWINDOWS by Metagraphics. 

Multi-Halo by Media Cybernetics. Royalties 

On-line Help from Opt-Tech Data. New 

PANEL by Roundhill. Library Source Available 

PC Lint by Gimpel Software. 

Polytron C Library. 

Pre-C Lint Utility by Phoenix. 

Scientific Subroutine Library for C by Peerless. 

TopView Toolbasket by Lattice. 

with Source Code. 

View Manager for C by Blaise Computing. 

with Source Code. Special Price 

Vitamin C by Creative Programming. 

Windows for C by Vermont Creative Software. 

Windows for Data. Includes Windows for C 

cross assemblers 


8080 XASM by 2500 AD 


fortran compilers and utilities 

Microsoft Fortran. Links with Microsoft C 


FORLIB-PLUS by Alpha Computer Service. 

Multi-Halo by Media Cybernetics. Royalties 
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Scientific Subroutine Library by Peerless. 

The Statistician by Alpha Computer Service. 295 

Strings and Things by Alpha Computer Service. 

lattice products 

These products receive support and updates directly from Lattice Inc. 
Lattice C is in stock and ready for shipment. 

Lattice C Compiler . 500 Call 

C Cross Reference Generator. 50 39 

C-Food Smorgasbord Function Library . 150 109 

C-Sprite Debugger . Now Supports Source Level 175 139 










































































































































for the IBM-PC/XT/AT compatibles 


corn, lattice products list ours 

Curses Screen Manager . 125 99 

with Source Code. 250 199 

dBC dBase File Manager forC . 250 199 

with Source Code. 500 395 

LMK Make Facility . 195 149 

RPG II Compiler. New 750 595 

SecretDisk Disk Security . New 60 49 

SideTalk Resident Communications . New 120 95 

Text Mgmt Utils (GREP/DIFF/ED/WC/Extract/Build) . 120 95 

TopView Toolbasket Functon Library . 250 199 

with Source Code. 500 395 


microsoft products 

C Compiler . 

COBOL Compiler. 

Fortran Compiler. Links with Microsoft C 

Macro Assembler w/utilities . New version 

Microsoft Windows. 

MS Sort. 

muLISP. 

Pascal Compiler. Links with Microsoft C 

QuickBASIC Compiler. 


395 

700 

350 

150 

99 

195 

250 

300 

99 


259 

495 

229 

109 

89 

149 

189 

219 

79 


turbo pascal and utilities 

Turbo PASCAL by Borland International. 

Turbo PASCAL w/8087 or BCD . 

Turbo PASCAL w/8087 & BCD . 

FirsTime for Turbo by Spruce Technology. 

Multi-Halo by Media Cybernetics. Royalties 

On-line Help From Opt-Tech Data. New 

Screen Sculptor by Software Bottling. 

Turbo ASYNCH by Blaise Computing. 

Turbo Holiday Jumbo Pack.All 6 items below 

Turbo PASCAL. 

Turbo DATABASE TOOLBOX. 

Turbo EDITOR TOOLBOX. New 

Turbo GAMEWORKS TOOLBOX. New 

Turbo GRAPHIX TOOLBOX. 

Turbo TUTOR. 

Turbo Holiday Pack. Turbo PASCAL/Database/Tutor 

Turbo New Pack. Editor/Gameworks 

Turbo POWER TOOLS by Blaise Computing. 

TurboPower Utilities by TurboPower Software. 

TurboRef by Gracon Services. 

TurboWindow by MetaGraphics. 

XTC Text Editor by Wendin. 
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70 49 

110 79 

125 85 

75 69 

250 189 

149 119 

125 99 

100 89 

245 219 

70 49 

55 49 

70 59 

70 59 

55 49 

35 29 

125 99 

95 79 

100 89 

95 89 

50 45 

50 39 

99 89 


other languages 


wendin products 


ALICE by Software Channels. New 95 

Janus/ADA C Pack by R&R Software. 95 

Janus/ADA D Pack by R&R Software. 900 

Level II COBOL by Micro Focus. 750 

Modula-2/86 by Logitech. 495 

PC/Forth by Laboratory Microsystems. 150 

PC/Forth + by Laboratory Microsystems. 250 

Professional COBOL by Micro Focus. 3000 

phoenix products 

In stock and ready for immediate shipment. 

Pasm 86 Macro Macro Assembler . 295 

Plink -86 Overlay Linker . 395 

Pre-C Lint Utility . 395 

Pfantasy Pac.Combination of all 6 items below 995 

Pfinish Performance Analyzer . 395 

Pfix -86 Plus Symbolic Debugger for Plink-86 . 395 

Plink -86 Plus Overlay Linker . New 495 

Pmaker Program Development Manager . 195 

Pmate Macro Text Editor . 225 

Ptel Binary File Transfer Program . 195 

polytron products 

Polytron C Library. 99 

PolyFortran Tools by Polytron. 179 

PolyLibrarian Library Manager . 99 

Poly Librarian II Library Manager . 149 

PolyMake UNIX-like Make Facility . 99 

PolyOverlay Overlay Optimizer . 99 

PolyXREF Cross Reference Utility .... Complete system 219 

PolyXREF. Support for one language only 129 

PVCS Polytron Version Control System . 395 

PVMFM Polytron Virtual Memory File Manager . 199 

softcraft products 

Btrieve ISAM File Manager . 250 

Btrieve/N for Networks . 595 

Rtrieve Report Generator for Btrieve . 85 

Rtrieve/N Report Generator for Btrieve/N . 175 

Xtrieve Query Utility for Btrieve . 195 

Xtrieve/N Query Utility for Btrieve/N . 395 

OPT-Tech Sort by Opt-Tech Data Processing. 99 

text editors 

Brief from Solution Systems. 195 

Epsilon by Lugaru. Multitasking 195 

ESP for C and Pascal. 200 

FirsTime for C by Spruce Technology. 295 

FirsTime for MS Pascal by Spruce Technology. 245 

FirsTime for Turbo by Spruce Technology. 75 

KEDIT by Mansfield Software Group. Like Xedit 125 

Pmate by Phoenix. 225 

SPF/PC by Command Technology Corp. 195 

Vedit by Compuview. 150 

Vedit Plus by CompuView. 225 

XTC Text Editor by Wendin. Includes source 99 


Call 

89 

699 

599 

399 

119 

209 

2395 


219 

289 

289 

895 

289 

289 

359 

139 

159 

139 


79 

139 

79 

129 

79 

79 

179 

109 

359 

179 


199 

469 

79 

159 

169 

299 

84 


Call 

165 

159 

229 

199 

69 

109 

159 

165 

119 

180 

89 


Operating System Toolbox. Build your own OS 99 

PCUNIX Operating System . 99 

PC VMS Operating System . Similar to VAX/VMS 99 

XTC Text Editor . Includes Pascal source code 99 

xenix system v by sco 

Xenix 86 Development System. For XT 495 

Xenix 86 Operating System. For XT 495 

Xenix 86 Text Processing Package. For XT 195 

Complete Xenix 86 System. Combined Package 1085 

Xenix 286 Development System. For AT 495 

Xenix 286 Operating System. For AT 495 

Xenix 286 Text Processing Package. For AT 195 

Complete Xenix 286 System. Combined Package 1085 


89 

89 

89 

89 


449 

449 

179 

969 

449 

449 

179 

969 


xenix languages and utilities 


APL.RLUS/UNX System by STSC. For AT only 995 

Btrieve by SoftCraft. 595 

c-tree by FairCom. 395 

Microsoft BASIC Interpreter. 350 

Microsoft COBOL Compiler. 995 

Microsoft Fortran Compiler. 495 

Microsoft PASCAL Compiler. 495 

PANEL Screen Designer by Roundhill. For AT only 595 

Windows for C by Vermont Creative Software. 395 

Windows for Data by Vermont Creative Software. 595 


795 

469 

329 

279 

795 

389 

389 

539 

359 

539 


We are open until 5 p.m. Pacific Time, 

(8 p.m. Eastern). 

Purchase Orders are accepted from qualified accounts 
at no extra charge. 


Visa and MasterCard are accepted with no surcharge 
applied. Please include card expiration date when 
ordering by mail. Account is charged when shipped. 


VISA 


U.S. 1-800-336-1166 

CANADA 1-800-225-1166 

OHIO 1-216-877-3781 



OUR NO RISK GUARANTEE 

If you are not completely satisfied with your purchase 
you may return it within 30 days. All returned 
products must meet our standards for being in new, 
resellable condition including all paperwork and 
unused registration card. Products including source 
code are generally excluded by the manufacturer from 
this guarantee. Please ask for specific details when 
placing your order. 

Prices are subject to change without notice. 






























































































































Ifyouwant 
to run software 
with graphics on your 
monochrome 
monitor, we have 
some bad news. 


A 


s we’re sure you’ve been 
told, the only way 
to run software with 


graphics on a monochrome 
monitor is to buy a graphics card. 
For $499, the Hercules Graph¬ 


ics Card runs these best-selling 
programs: 

Ash ton-Tate, Frame work 

BPS, Overhead Express 

Lotus Development, 1-2-3, Symphony 


MicroSoft, MicroSoft Flight Simulator, Micro- 


Soft Word, MicroSoft Chart 
Software Products Int., Open Access 
Software Publishing, PFS: Graph 
Sorcim, Supercalc 3 


In monochrome only. 


And some good news. 



F or $395, the Paradise 
Modular Graphics Card 
runs all these programs. 

In monochrome. And in color. 

Arrays/Continental Software, Ultra File 
Ashton-Tate, Framework 
BPS, Overhead Express 
Brightbill-Robert, Graphix Partner 
Chang Labs, GraphPlan 
Dow Jones & Co., Dow Jones Market 
Analysis 

Lotus Development, 1-2-3, Symphony 
MicroPro, Charts tar, Plans tar 
MDBS, Knowledge Manager 
MicroSoft, Basic Compiler, Basic Inter¬ 
preter, Chart, Flight Simulator, Project, Word 
PC Software of San Diego, Executive 
Picture Show 

Prentice-Hall, Execu vision 
Schuchardt Software Systems, Intecalc, 
Intemate, Intepert, Inteplan, Inteword 
Softrend, Aura 

Software Products Int., Open Access 
Software Publishing, PFS. Graph 
Sorcim, SuperCalc 3 

Summa Software, Winning On Wall Street: 
Trader's Forecast, Winning On Wall Street: 
Traders Data Manager 
Advanced Ideas, The Game Show, Master 
Match, Tic Tac Show 
CBS Software, Big Birds Special Delivery, Dino¬ 
saur Dig, Ernies Magic Shapes 
Davidson & Associates, Math Blaster!, Word 
Attack! 

Designware, The Grammar Examiner, Math 
Maze, Language Arts, Spellicopter, States & 
Traits, Trap-a-zoid 

Developmental Learning Materials, Alien Addi¬ 
tion, Alligator Mix, Demolition, Division, Dragon 
Mix, Meteor Multiplication, Minus Mission 
Eduwar e. Algebra 1, Algebra 2, Algebra 3, 
Algebra 4, Algebra 5 
Individual Software, Professor Pixel, The 
Instructor, The Typing Instructor 
Knowar e,Knoware 

Scarborough Systems, Mastertype, Songwriter 
Learning Co., Addition Magician, Magic Spells, 
Moptown Parade, Number Stomper, Reader 
Rabbit 

Scholastic, Turtle Tracks 
Sierra On-Line, Dragons Keep, Troll's Take 
Simon & Schuster, Typing Tutor III 
Spinnaker Softwar e, Alphabet Zoo, Delta 
Drawing, Fraction Fever, Hey Diddle Diddle, 
Kids on Keys, Kindercomp, Rhymes & Riddles, 
Story Machine 


The Paradise Modular Graphics 
Card runs all the popular programs 
Hercules does, plus 150 more. 


Broderbund Software, Serpentine 

CBS Software, Match-Wits, Mystery Master: 

Murder by the Dozen 

Hayden Software, Sargon III 

Innovative Design Software, Pool 1.5 

Intelligent Statements, Asylum 

Microlab, Crisis Mountain, Death in the Carib 

bean, Dino Eggs, High Rise, Miner 2049er 

Muse Software, Castle Wolfestein 

Odesta, Backgammon, Checkers, Chess, Odin 

Origin Systems, Ultima III 

Orion Software, J-Bird 

PC Software of San Diego, Championship 

Blackjack 

Penguin Software, The Quest 

Priority Software, Forbidden Quest 

Scarborough Systems, Buck Rogers, Congo 

Bongo, Star Trek 

Sentinent Software, Cyborg 

Sierra On-Line, BC's Quest of Tires, Champion 

ship Boxing, CrossFire, Dark Crystal, Frogger, 

King’s Quest, Oil Well, Ultima II, Ulysses and 

the Golden Fleece 

Sir Tech, Wizardry 

Sirius Software, Buzzard Bait 

Spectrum Holobyte, Gato 

Spinnaker Software, Snooper Troops til, 

Snooper tt2 

Sublogic, "Night Mission"Pinball 


Springboard, Early Games for Young Chil¬ 
dren, Make a Match, Piece of Cake Match, 
Quizagon 

Thoroughbred Software, Exploring the 
Amazing Food Factory, The Fascinating 
Story of Cell Growth, How Plants Grow, 
Migrating Molecules, Mastering Units of 
Measurement, Photosynthesis 
Unicom Software, Funbunch, Ships Ahoy, 

Ten Little Robots 

Digital Research, DR Logo 

Energtonics, Energraphics 

Fox & Geller, dGraph, OZ 

Graphic Communication, Graphwriter 

BASIC, Graphwriter Combination, Graphwriter 

Extension 

Harvard Associates, PC. Logo 
Innovative Software,Fay/ Graphs 
Mouse Systems, PC Paint 
PC Software of San Diego, PC Crayon 
Peachtree Software, Business Graphics System 
Arktronics Jane 

Eagle Software Publishing, Personal Financier 
Monogram, Dollars and Sense 
Penguin Software, Graphics Magician 
Sierra On-Line, Homeword 
Adventure Enterprises, Sea Dragon 
Atarisoft, Centipede, Defender, Dig Dug, 
Donkey Kong, Pac Man, Robotron, Stargate 
Avalon Hill Game Company, Andromeda 
Conquest, Computer Football Strategy, Com¬ 
puter Stocks & Bonds, V.C., Voyager 


1 


t’s true, Hercules only runs 10 of the 
161 programs with graphics for 
-the IBM PC carried by SOFTSEL®, 
the largest distributor of micro com¬ 
puter products. 

Since the Paradise Modular Graphics 
card is 100% compatible with the 
IBM color graphics standard, it’ll run 
virtually every program written for 
the PC. In monochrome. And in color. 
Now and in the future. 

And we give you a $50 trade-in 
allowance on your old Hercules or 
IBM card. 

So see your dealer or call us. And 
get some good news for a change. 


PARADISE 


SYSTEMS, INC 

CIRCLE NO. 230 ON READER SERVICE CARD 


Paradise Systems Inc., 217 East Grand Ave., South San Francisco, CA 94080 
(800) 822-2020 Ext. 248 (CA) or (800) 527-7977 Ext. 248 (Outside CA) 







MICROSOFT LANGUAGES NEWSLETTER 

VoL 1-2 

News about the Microsoft Language Family 



New Microsoft® LISP Offers a Complete LISP Programming Environment 

Microsoft has extended its six-year relationship with Soft Warehouse, Inc. of Hawaii by renewing 
the licensing agreements for muLISP™ and muMATH™ products. Microsoft LISP the newly updated 
release of Microsoft muLISP is the most powerful LISP development environment available for 
MS-DOS® today. Not only is Microsoft LISP three times faster than its competitors, it also allows 
larger artificial intelligence programs and expert systems to be developed. The new LISP provides 
over 400 Common LISP functions, macros, special forms, and control variables. Microsoft LISP 
comes with an integrated window-oriented LISP editor and debugger, tutorial lessons, and several 
demonstration LISP programs. 


Mixed Memory Model Dynamic Allocation in Microsoft C—Part 1 

The standard method of dynamic heap allocation in C is provided by the malloc and free 
library routines. In Microsoft C this has been extended to allow mixed memory model dynamic 
allocation and deallocation in both near and far heaps for all memory models by using the 
undocumented routines below: 


extern char near* _nmalloc(unsigned int); 
extern void _nfree(char near*); 
extern char far* _fmalloc(unsigned int); 
extern void _ffree(char far*); 


/*near heap*/ 
/*near heap*/ 
/*far heap*/ 
/*far heap*/ 


For example, a small memory model C program can be written that can dynamically allocate 
and access more than 64K of data by using far heap allocation and far pointers. Similarly, the 
efficiency of large model programs can be improved by using near pointers and the near heap. 
However, with mixed model programming, care must be taken when accessing library routines 
that take pointers for parameters. 

Part II to follow next month. 


Microrims R:BASE™ 5000 Developed in Microsoft FORTRAN and C 

The core R:BASE 5000 database management system product contains about 40,000 lines of 
Microsoft FORTRAN code. New modules for R:BASE were developed in Microsoft C. Fred Gray, 
Microrims Director of Development said, “Interlanguage calling allows us to migrate our code from 
FORTRAN to C without having to rewrite the entire product at once!’ 

Microrim also provides the R:BASE Program Interface .which is a library of relocatable 
FORTRAN routines for accessing R:BASE databases. The interlanguage calling support in 
Microsoft FORTRAN, Pascal, and C allows application developers to call any routine in the 
Program Interface. 


Write to: MICROSOFT Languages Newsletter 
10700 Northup Way, Box 97200 
Bellevue, WA 98009 for product and update information 
Or phone: 

(800) 426-9400. In Washington State and Alaska, 
call (206) 828-8088. In Canada, call (800) 387-6616. 

Microsoft and MS-DOS are registered trademarks of Microsoft Corporation. muLISP and muMATH are trademarks of 
Soft Warehouse, Inc. R:BASE is a trademark of Microrim, Inc. 


Latest DOS Versions: 


Microsoft C 

3.00 

Microsoft COBOL 

2.10 

Microsoft FORTRAN 

3.31 

Microsoft Macro Assembler 

4.00 

Microsoft Pascal 

3.31 

Microsoft QuickBASIC 

1.00 











PRODUCT OF THE MONTH 



The Hardcard 

By assuming connection to the IBM PC, this 
hard-disk-on-a-card offers exceptional speed, 
reliability, and ease of use. 


JEFF DUNTEMANN 


T he 10MB hard disk, once a great lux¬ 
ury, is rapidly becoming a minimum 
requirement for serious use of the IBM 
PC. Important new software products, 
such as Microsoft Windows, can be in¬ 
stalled on floppy disks, but they leave 
little room for anything else. Microtec’s 
Professional Pascal compiler, for ex¬ 
ample, is a 566KB .EXE file—larger than 
a single 360KB floppy diskette. In the 
coming years, attention will be focused 
on the system with the hard disk. 

Adding a hard disk to the PC is not 
a trivial matter. One floppy-disk drive 
must be removed (and replaced by the 
hard-disk drive), and two data cables 
must be run and connected to a con¬ 
troller board that must be installed in a 
vacant slot. Typically the PC’s 63.3-watt 
power supply must be enhanced or 
replaced by a more potent supply. In 
addition, the user often is unwilling to 
forgo dual-floppy-drive convenience 
and so replaces the remaining full- 
height floppy-disk drive with a pair of 
half-height drives. These changes leave 
the user with a lot to buy, a lot to do, 
and, more importantly, a lot that can go 
wrong. Given the available components, 
however, this would seem to be the 
simplest method. 

The only easier method would be 
to build a hard disk onto a PC bus ex¬ 
pansion card, but that’s impossible—or 
so it appeared before the midsummer 
1985 announcement of Plus Develop¬ 
ment’s Hardcard. No one had expected 
this product, and for a long time no 
one believed that a shock-resistant hard¬ 
disk system could be made only 1 v& 
inches thick. Plus, however, delivers a 
product that is everything it claims to 
be and more. For this reason, PC Tech 
Journal has named the Hardcard as its 
February 1986 Product of the Month. 

The Hardcard is as ambitious a 
piece of design work as the PC itself 
was conservative. Half of the device’s 20 
ICs are custom-designed, surface- 
mounted chips on an extremely dense 


board layout. The layout precludes the 
use of traditional discrete bypass capaci¬ 
tors and requires the tiny leadless 
surface-mounted chip variety instead. 

The drive mechanism is a wonder 
of mechanical compaction. It is an en¬ 
tirely new design; little has been bor¬ 
rowed from traditional hard disks. Apart 
from being small, fast, and simple, it is 
also rugged, capable of withstanding 
shocks of 100 g without damage. The 
read/write heads automatically park 
themselves and lock into a protected 


PRODUCT NAME 

Hardcard 

COMPANY 

Plus Development Corporation 

ADDRESS 

1778 McCarthy Boulevard 
Milpitas, CA 95035 

TELEPHONE 

408/946-3700 

PRICE 

$1,095 


position when power is removed, a 
further precautionary feature. The relia¬ 
bility figure quoted for the Hardcard is 
a new high for hard-disk subsystems: an 
MTBF of 25,000 hours. 

But good design is only one factor; 
the use of considerably fewer parts ac¬ 
counts for more. The Hardcard can re¬ 
duce the number so drastically partly 
because the function of what might 
have been a hundred ICs has been 
combined into a handful of custom LSI 
chips. Furthermore, Hardcard dispenses 
with a great deal of the hardware over¬ 
head of a standard hard-disk interface. 

To accommodate widely varied 
host computer requirements, typical 
hard-disk units must present a standard 
interface to the outside world. This in¬ 
terface must be able to pass signals reli¬ 
ably at great speed over long cables 


through noisy environments. The con¬ 
troller board must have matching ma¬ 
chinery to communicate with the hard 
disk itself. The Hardcard does away 
with the standard interface and assumes 
that it always will be connected to one 
standard, well-known bus: the IBM PC 
bus. Eliminating noisy paths and unnec¬ 
essary components cannot help but 
produce a more reliable device. 

By assuming connection to the IBM 
PC, the Hardcard disk can be formatted 
at the factory to a standard DOS format, 
eliminating one installation step and a 
possible source of user confusion and 
error. Its pervasive reliance on the 
standard set for the PC is a factor in the 
Hardcard’s success as a piece of 
engineering. The PC standard itself may 
not be brilliant, but it is a standard that 
is thoroughly understood, well 
documented (thanks largely to IBM’s 
open-architecture policy), and repre¬ 
sented in the field by millions of PCs 
and close compatibles. 

Plus Development’s commitment of 
a major piece of ground-up develop¬ 
ment work in mass storage to a single 
computer is quite a leap of faith. The 
Hardcard is the first mass-storage pe¬ 
ripheral that cannot be installed on dif¬ 
ferent computer architectures. Risk is 
involved in any such commitment, but 
the dividends in reliability and ease of 
installation are considerable. 

However, the premium exacted for 
this convenience and reliabil¬ 
ity—$1,095—is too high for 10MB. As 
similar products appear with off-the- 
shelf standard interfaces, the competi¬ 
tion may help to bring its price down. 
However, their economies of complex¬ 
ity, reliability, and size will not be as 
great as Hardcard’s; further, Plus’s inno¬ 
vative optimization about the IBM PC 
standard will give it an edge for some 
time. (The Hardcard is reviewed in 
more detail in this issue of PC Tech 
Journal ; see “Storage on a Card,” 
Thomas V. Hoffmann, p. 139.) I" 11 —! 
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TECH RELEASES 



Anchor Automation’s 1200-bps modem 


IBM Wfjeelprinter E 


Hardware, software, and other developments for the IBM PC family 


FROM IBM 

The IBM PC Voice Communications 
Option consists of an adapter card and 
control program that, combined with 
applications software, give PC users new 
voice and telephone management capa¬ 
bilities. Software is available to control 
applications by voice command, to 
create and store personal telephone di¬ 
rectories, to use the PC for automatic 
dialing, to play back telephone mes¬ 
sages via the PC, to convert text to syn¬ 
thetic speech, and to gain access to 
mail and calendar information. $1,250. 

Also from IBM, the Personal Tele¬ 
phone Manager connects a PC to a 
telephone and allows users to create 
and store personal telephone directo¬ 
ries. With a single keystroke, the user 
can instruct the PC to dial a directory 
number. The package consists of an 
adapter card and an application pro¬ 
gram. Adapter, $325; program, $70. 

Electrophotographic technology al¬ 
lows the IBM Pageprinter to print text 
and graphics at speeds of 12 pages a 
minute. The Pageprinter attaches to 
most PCs and can be used as a text-only 
printer for the IBM System/38 and two 
models of the System/36. It also can 
serve as a full-function text and graphics 
printer with larger systems and, with an 
optional sharing card, can be attached to 
eight PCs in a single office and to all the 
systems connected on a LAN. $7,490. 

The IBM Wheelprinter E, uses a 
cartridge print wheel to produce letter- 
quality text on correspondence and 
multipart forms. It is designed for both 
home and office use. $699. 

In addition, the company’s new 
DisplayWrite 3 version 1.1 allows 
more efficient exchange of information 
with other IBM systems, such as the Sys¬ 
tem/36. It gives users greater capabilities 
for converting DisplayWrite 3 text to 
and from revisable-form text and to 
final-form text. $450. 


Rolm Corporation, an IBM com¬ 
pany, has announced Juniper II, an in¬ 
tegrated voice/data communications 
complement to the PC, PC/XT, and 
PC/AT, that provides compatibility with 
IBM’s Personal Services/PC and PROFS/ 
PC Connection, which are PC-resident 
communication packages. Juniper II al¬ 
lows PC users to transfer information to 
and from a host computer or another 
PC at speeds of up to 9600 bps. Other 
features include: IBM 3270 and DEC 
VT100 terminal emulation capabilities; 
one-touch log on for data calls; two-way 
speakerphone; and powerful digital 
telephone functionality. The package 
consists of a multifeatured digital tele¬ 
phone, an adapter card, connector 
cabling, and software. $1,295. 

Also from Rolm comes the 3270 
CTPA (coax-to-twisted-pair adapter) 
that allows IBM 3270 terminals to be 
connected to control units using tele¬ 
phone twisted-pair wiring. Customers 
now have the option of using previously 
installed telephone wire to connect 
terminals. $100 per connection. 

IBM Corp., Information Systems Group, 
Rye Brook, NY 10573; Contact the local 
IBM dealer ; 800/426-2468 

CIRCLE 319 ON READER SERVICE CARD 

Another group of products from IBM, 
collectively called A Realtime Inter¬ 
face Co-Processor (ARTIC), enhances 
the processing capabilities of industrial 
computers in a manufacturing environ¬ 
ment. ARTIC includes a coprocessor 
with 128KB of user memory, a control 
program that supports concurrent pro¬ 
cessing of as many as 253 tasks, DOS 
support, a communications subsystem 
that provides a link between applica¬ 
tions programs and terminal devices 
controlled by communications tasks, 
and a developer’s kit. 

IBM Corp., Manufacturing Systems 
Products, Boca Raton, FL 33432; Con¬ 
tact the local IBM dealer, 800/426-2468 

CIRCLE 320 ON READER SERVICE CARD 


IBM also has announced price increases 
on 139 of its more than 475 programs 
for the PC family. Most of the increases, 
based on single-unit prices, are between 
8 and 10 percent. Software affected in¬ 
cludes operating systems, and educa¬ 
tional, entertainment, and business pro¬ 
grams. Among those not affected are the 
firm’s Personally Developed Software 
and most of the Assistant, Personal Deci¬ 
sion, and Business Management Series. 
IBM Corp., Entry Systems Division, Boca 
Raton, FL 33432; Contact the local deal¬ 
er, 800/426-2468 

CIRCLE 321 ON READER SERVICE CARD 


HARDWARE 

The Signalman Secure 12 is an intel¬ 
ligent 1200-bps modem with a built-in 
security callback system. Introduced by 
Anchor Automation, Inc., the Secure 
12 can operate as either a secure or a 
standard modem and conforms to the 
Hayes command structure, which allows 
both unattended and manual data trans¬ 
mission from virtually any external com¬ 
puter or terminal. $499. 

Anchor Automation, Inc., 6913 Valjean 
Avenue, Van Nuys, CA 91406; 
818/997-7758 

CIRCLE 325 ON READER SERVICE CARD 

The Persyst Supercharger, a combi¬ 
nation high-speed 8086 microprocessor 
and 512KB high-speed 16-bit memory 
board, has been introduced by Emulex 
Corporation. The 8086 chip runs at ei¬ 
ther 9.34 mHz or 4.77 mHz; the speed 
can be selected by the user or by soft¬ 
ware. The memory board allows large 
spreadsheets and programs to load and 
operate quickly and reduces the pro¬ 
cessing time required for programs 
such as Lotus 1-2-3 and Symphony. $995. 
Emulex Corp., 3545 Harbor Blvd., 

Costa Mesa, CA 92626; 800/EMULEX 3; 
in California, 714/662-5600 

CIRCLE 327 ON READER SERVICE CARD 
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Quadrant’s 72MB internal hard-disk drive 


atlas, a mass-storage, high-speed, disk- 
drive/disk-controller system, has been 
introduced by Alpha Data Inc. The sys¬ 
tem combines the Alpha Data 160MB 
disk-drive unit with the enlarged capac¬ 
ity Interphase Maverick controller board 
and appropriate software to provide 54 
read/write heads on three disk-drive 
platters and instant access to 1MB of in¬ 
formation in 18 milliseconds. 128MB 
system with Maverick, $10,850; 160MB 
system, $11,850. 

Alpha Data Inc., 20750 Manila Street, 
Chatsworth, CA 91311; 818/882-6500 

CIRCLE 338 ON READER SERVICE CARD 


Adaptec, Inc. has announced the 
ACB-2070A, an encoding/decoding 
hard-disk controller board for the PC 
and PC/XT. The ACB-2070A plugs into a 
PC expansion slot or replaces the exist¬ 
ing XT controller board and boosts disk- 
drive capacity by 50 percent. It provides 
30MB of storage capacity in 20MB drives 
and supports an increased data-transfer 
rate of 7.5MB per second. The board’s 
other features include automatic config¬ 
uration, sector-level defect handling, 
large disk logical partitioning, and pre¬ 
programmed BIOS. $165. 

Adaptec, Inc., 580 Cottonwood Drive, 
Milpitas, CA 95035; 408/946-8600 

CIRCLE 336 ON READER SERVICE CARD 


parts and is compatible with the 8MHZ 
System Clock Upgrade, also new. This 
upgrade product includes a collection 
of four crystals that can replace the 
main system clock crystal on the AT and 
uses a special speed-selection process. 
XTC, $1,695; B86, $2,495; RAM2, $745; 
System Clock Upgrade, $45. 

Bell Technologies, 44870 Osgood Road, 
Fremont, CA 94539; 415/659-9097 

CIRCLE 323 ON READER SERVICE CARD 


Quadram Corporation launched a 
new storage products division with the 
introduction of the QuadDrive line of 
full- and half-height hard-disk drives. 
Available in 10MB, 20MB, and 72MB 
versions for the PC and PC/XT, and in 
20MB and 72MB versions for the PC/AT, 
the new drives are internal units that 
come with menu-driven software, a con¬ 
troller card, and complete documenta¬ 
tion. For the PC or XT: 10MB, $945; 
20MB, $1,195; 72MB, $3,995. For the AT: 
20MB, $1,095; 72MB, $3,795. 

Quadram Corporation, One Quad Way, 
Norcross, GA 30093; 404/923-6666 

CIRCLE 322 ON READER SERVICE CARD 


The XP/48 Graphics Extension Pro¬ 
cessor from Superset, Inc. provides 
the PC, PC/XT, and PC/AT with full 48- 
bit, virtual-memory mainframe graphics 
capabilities. This graphics system fea¬ 
tures 4,096-by-4,096 resolution (16.7 
million simultaneous colors) and a li¬ 
brary that includes bars, exploded pies, 
shaded fonts, three-dimensional surfaces 
and axes, shaded states and counties, 
world maps, log, polar, and calendar 
axes, grids, and spline and polynomial 
curves. Also included are full digitizer 
support, user-extendable publication- 
quality fonts, multipass rasterization 
with half toning, paneling and color 
separation, and drivers for more than 
100 devices. $170,000. 

Superset, Inc., 11025 Roselle Street, 

San Diego, CA 92121; 619/452-8665 
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Orchid Technology, Inc. announced 
a new line of multifunction boards that 
conform with the Lotus/Intel/Microsoft 
expanded memory specification. The 
boards feature high-capacity disk cach¬ 
ing and print spooling, eccell, designed 
for the PC/AT, provides error-correction 
code capabilities, a total memory capac¬ 
ity of 12MB, and switchless installation. 
Conquest for the PC and PC/XT is a 
multifunction board, an expanded mem¬ 
ory board, and an optional LAN adapter 
board. The third product is a compact 
board that is designed for installation in 
the short slot of the PC or the PC/XT. 
CramRAM is both a multifunction 
board and a memory board that pro¬ 
vides 2MB of memory, eccell, $595; op¬ 
tional daughtercard, $145; Conquest, 
$395; CramRAM, $395. 

Orchid Technology, Inc., 47790 
Westinghouse Drive, Fremont, CA 
94539; 415/490-8586 
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A group of XENIX and UNIX hardware 
and software products for the PC/AT has 
been introduced by Bell Technolo¬ 
gies. The XTC Tape Cartridge System 
provides 45MB or 60MB of high-speed 
tape backup for an AT with standard 
one-quarter-inch tape cartridges. The 
B86, an 86MB hard-disk drive, has an 
average access time of 28 milliseconds 
an3 formats disks to 72MB. It is fully 
compatible with the AT running DOS or 
XENIX, and users booting from the B86 
can utliize the entire disk as a single 
volume. The new Bell RAM2 card pro¬ 
vides 2MB of RAM as well as an optional 
parallel and serial port capability on the 
same card. In addition, it offers parity 
checking across the entire memory 
range, and memory mapping is switch 
selectable. RAM2 uses 120 ns DRAM 


ACB-2070A by Adaptec, Inc. 
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Alliance system by Matrix 

A new PC/AT compatible keyboard, the 
Model 9000 Business Keyboard, has 

been introduced by Enigma Research, 
Inc. Its features include: 40 user-pro¬ 
grammable function keys; standard se- 
lectric layout with extra large Return 
and Shift keys; dedicated numeric key¬ 
pad with a separate Return key, com¬ 
plete set of mathematical symbol keys, 
and separate control, Alt and Shift keys; 
LEDs on the CapsLock, NumLock, Scroll- 
Lock, and Print Echo On/Off keys; tactile 
feedback; and breakover feel. $295. 
Enigma Research, Inc., 4534 Vista del 
Monte, Suite 104, Sherman Oaks, CA 
91403; 818/784-0343 
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The Alliance Series, introduced by 
Matrix Communications, is a low- 
cost, easy-to-intall alternative to LANs. 
The system links 20 PCs, allowing them 
to share peripherals such as printers, 
modems, and disks. It is based on a pro¬ 
grammable intelligent cluster controller 
that connects PCs via RS-232 interfaces 
at 115 Kbps, and offers the features of a 
LAN with asynchronous communica¬ 
tions, such as file sharing, peripheral 
sharing, and a central clock and calen¬ 
dar. An additional 480KB buffer is avail¬ 
able that allows the cluster controller to 
perform print spooling and electronic 
mail functions. Two software packages 
are included with the system: a utility 
program for administering the network 
and an interface program that allows 
each microcomputer to access the 
network. Eight-port model, $895; each 
additional four-port module, $349. 
Matrix Communications, 112-116 
Washington Street, Marblehead, MA 
01945; 617/639-1211 
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A portable Winchester disk drive anal¬ 
yzer designated Model 506 has been 
introduced as the first in a new line of 
technology test equipment from KJ 
Instruments, Inc. This analyzer allows 


test engineers to configure all test pa¬ 
rameters in any sequence. Test pro¬ 
grams can be entered and stored in 
nonvolatile memory, then selected for 
use with switches on the analyzer’s front 
panel. In operation, it furnishes realtime 
test data on any ST506/412 compatible 
drive and tests fixed, removable, or 
fixed/removable Winchester models, in¬ 
cluding 5.25-, 3.9- and 3.5-inch units. 
Model 506 can operate by modem or 
extend to a network of eight test sta¬ 
tions managed by one PC equipped with 
an eight-port RS-232 board. $3,500. 

KJ Instruments, Inc., 22981 Alcalde 
Drive, Laguna Hills, CA 92653; 
714/768-3070 
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KJ’s Model 506 WincJjester disk drive analyzer 


A package that implements IBM’s LU6.2 
protocol has been announced by Net¬ 
work Software Associates, Inc. The 
AdaptSNA LU6.2 lets a PC, PC/XT, or 
PC/AT communicate and transfer files in 
an IBM SNA/SDLC network. It supports 
PC-to-mainframe and PC-to-PC commu¬ 
nications. AdaptSNA can be purchased 
as software only or as a package with a 
modem and SDLC interface hardware 
on a plug-in board. Software only, $795; 
package, $1,590. 

Network Software Associates, Inc., 

22982 Mill Creek, Lagwm Hills, CA 
92653; 714/768-4013 
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Model 9000 Business Keyboard by Enigma 

The result of a joint development pro¬ 
gram between Texas Instruments and 
IBM, the TMS380 is a LAN adapter chip 
set. It provides standardized interfaces 
for attaching computers, terminals, tele¬ 
communications equipment, and other 
information processing devices to IBM’s 
token-ring network. The TMS380 meets 
ANSI/IEEE specifications. It provides a 4 
million-bps data rate when read over 
telephone twisted pair, shielded twisted 
pair, or fiber optics. The chip set in¬ 
cludes three TMS380 chips, documenta¬ 
tion, admission to a design workshop, 
and adapter tools. $1,985. 

Texas Instruments, Semiconductor 
Group (SC-512), P.O. Box 809066, Dal¬ 
las, TX 75380; 800/232-3200, ext. 700 
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Ungermann-Bass, Inc. has expanded 
its Net/One product line to include an 
implementation of the emerging office 
automation LAN standard token ring. 
Called Net/One Token Ring, it per¬ 
mits users to configure a 4 million-bps 
multiple-ring LAN system that includes 
server support for hosts, terminals, 
printers, and modems, workstation sup¬ 
port for devices based on the Intel Mul¬ 
tibus and the IBM PC bus, distributed 
wiring concentrator support, and net¬ 
work management. Network bridges al¬ 
low nodes in different rings to commu¬ 
nicate. Starter system, $47,750. 
Ungermann-Bass, Inc., 2560 Mission 
College Blvd., Santa Clara, CA 95050; 
408/496-0111 
CIRCLE 329 ON READER SERVICE CARD 

The P2400-HC, an addition to Nova¬ 
tion, Inc.’s Professional Series modem 
line, runs at 2400 bps and uses only 
one-half of a slot in any PC. This modem 
uses surface-mount technology and can 
support error-correcting protocols and 
security features. $695. 

Novation, Inc., 20409 Prairie Street, 
Chatsworth, CA 91311; 213/996-5060 
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How Borland’s Three New Holiday 
Packs Will Fill Your Stocking Without 
Emptying Your Piggybank. 


Three special packs with dazzling discounts that will help get 

you into a Holiday mood. You can get some of Turbo, most of 

Turbo, or all of Turbo-including the two newest 

members of the Turbo family, Turbo GameWorks™ and j# 

Turbo Editor Toolbox? You also get our unmatched 60- Vi 

day money-back guarantee, quality products 

that aren’t copy-protected. & jgflM 

TURBO NEW PACK $95.00. 

You get the two exciting new members of the jp 
Turbo Pascal family, 

• TURBO GAMEWORKS, Chess, Bridge, and Go- 
Moku, complete with source code and a 200- 

page manual. EZHHj 

• TURBO EDITOR TOOLBOX, all the building /JMB 
blocks to make your own editors and word 4 rf KM 
processors, complete with source code and a JjB 
200-page manual. 

TURBO HOLIDAY PACK $125.00. M 

You get all three of the Turbo family classics JB 
for only $125.00 (about a 30% discount). Turbo B 
Pascal 3-0 and Turbo Tutor and Turbo Data- B 
Base Toolbox—all for just $125.00. ^B^B 

© TURBO PASCAL combines the fastest Pascal 
compiler with an integrated develop- 
ment environment. B 


TURBO GAMEWORKS $69.95. 

Our new Turbo GameWorks offers games you can play and replay 
^“bo Pascal or revise and rewrite with Turbo 
iscal 3.0. We give you the source code, the 
manual, the diskettes and the competi¬ 
tive edge. Chess, Bridge and Go-Moku. 
>tate-of-the-art games that let you be play- 
r, referee, and rules committee all at once 
because you have the Turbo Pascal source 
code. Learn exactly how the games are 
made—so you can go off and make your 
And Turbo GameWorks is the only quality 
lie you can buy that is not copy-protected, 
separately, only #69 95. Oust $47.50 if you 
buy the Turbo New Pack.)' 

^■1 TURBOEDITOR 

TOOLBOX $69.95. 

Build your own word processor—for only $69-95! 
You get ready-to-compile source code, a fall- 
featured WordStar™-like word processor, and a 200- 
page manual that tells you how to integrate the editor 
procedures and functions into your programs. With 
TYirbo Editor Toolbox, you can have the best of all 
H word processors. You can make WordStar behave like 
Multi-Mate. Support windows just like Microsoft’s 
HL# Word. And do it as fast as WordPerfect does it 

afe/ Incorporate your new “hybrids” into your pro- 
grams to achieve incredible control and power. Sold 
■ separately, only $69.95. (If you buy the Tbrbo New Pack, 
the price drops to just $47.50. 


how to use Turbo Pascal with commented 
source code for all program examples on diskette. 

• TURBO DATABASE TOOLBOX offers three problem¬ 
solving modules for your Turbo Pascal programs: Turbo 
Access, Turbo Sort, and GINST, which generates a ready- 
to-run installation program that lets you forget about 
adapting your software to specific terminals. 

TURBO HOLIDAY JUMBO PACK $245.00. 

This is it—the whole thing, the entire Turbo family 

including its two newest members. You get: 

• Turbo Pascal • Turbo Graphix Toolbox 

• Turbo Tutor rt • Turbo DataBase Toolbox 


ie dealer nearest you- T 

) 742-1133. 

•Turbo Holiday Ju"*° Pa 
•Turbo Holiday P® 0 * 

•Turbo New Pack 

Pascal 

. pascal *' 8087 

i ss 5£— 

_ Turbo Data» se 
■ Turbo GraP w 
Turbo Tutor 

» IurKiGar" eW0,kS 

ssggp 

duct ordered. 


• Turbo GameWorks 


• Turbo Editor Toolbox 


orderby 


Quantity 


and you pay only $245.00 for all six! Which means that 
you’re getting everything at only about $40 a piece. Quite 
a holiday deal. (And if you already own one or several 
members of the Turbo family, be creative—nothing can 
stop you from buying the Jumbo Pack, picking out the 
ones you already have and giving the rest as holiday 
gifts to family and friends. At these prices you can afford 
to give to others and to yourself.) Speaking of Holidays, 
this offer lasts until March 31,1986. (At Borland, we 
like to make the Holidays last) 


m-»o Mg-ass* 

_ —-— ^"" 31 ^* O 5 1 
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Bank Draft 


Amount: (CA 
Payment 
Credit Card 
Card ft L 


4585 SCQTTS VALLEY DRIVE, SCOTTS VALLEY, 

CA 95066 PHONE (408) 438-8400 TELEX 172373 
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PC212AJ1200 internal modem by Qubie' 



database 


The PC212A/1200 internal modem and 
the PC212A/1200E external modem 
from Qubie’ combine a 300-baud chip 
with a 1200-baud chip to produce 103/ 
212A compatible modems. This design 
results in lower manufacturing costs, in¬ 
creased reliability, and better communi¬ 
cations over marginal-quality telephone 
lines. Both models are compatible with 
Hayes modems. PC212A/1200, $179; 
PC212A/1200E, $199. 

Qubie’, 4809 Calle Alto, Camarillo, CA 
93010; 800/821-4479; in California, 
805/987-9741 
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Qubie' PC212AI1200E external modem 


Debugging support for software devel¬ 
opers writing code for the PC/AT run¬ 
ning in protected mode is available 
from Atron. This software debugger 
runs on at probe, a hardware-assisted 
debugging tool that plugs into the PC/ 
AT, and allows developers to take full 
advantage of the capabilities of the 
80286 microprocessor. Debugging fea¬ 
tures provided include hardware break¬ 
points and realtime trace of program ex¬ 
ecution. at probe, $2,495; protected- 
mode software option, $975. 

Atron, 20665 Fourth Street, Saratoga, 

CA 95070; 408/741-5900 
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With the AT-Quiet X-Tend RT202-PC, 

test and development engineers and 
technicians can monitor and debug cir¬ 
cuit cards on the PC/AT without inject¬ 


ing noise or voltage drops. This four- 
layer extender card with power supply 
decoupling capacitors from Rancho 
Technology can be used for field ser¬ 
vice, prototype testing and calibration, 
quality testing, and engineering devel¬ 
opment. All signals are labeled with 
both the pin number and the signal 
mnemonic. Also available is the RT201- 
PC, designed for use with the PC and 
PC/XT. RT202-PC, $155; RT201-PC, $135. 
Rancho Technology, 10238 Monte Vista, 
Rancho Cucamonga, CA 91701; 
714/987-3966 
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SOFTWARE 

The release of a powerful new database, 
PractiBase, has been announced by 
PractiCorp International Inc. Fea¬ 
tures include a full programming lan¬ 
guage, ability to convert and read dBASE 
ii files and programs, access of up to 
three files at one time, and handling of 
as many as 60 fields per record with an 
unlimited number of records. PractiBase 
can handle 2,000 characters per record 
and 234 characters per field. Other 
features include the ability to generate 
customized reports, handle customized 
input and calculations, and provide 
data entry check. $99.95. 

PractiCorp International Inc., The Silk 
Mill, 44 Oak Street, Newton Upper Falls, 
MA 02164; 617/965-9870 
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From genisis Software comes genisis 
1 . 0 , an applications environment for the 
PC, PC/XT, and PC/AT with 236KB mini¬ 
mum memory, a hard disk at C:, DOS 
3.0, and BASICA 3.0 or higher. 
genisis provides a utility for organizing 
all software in easy-to-use menus that 
may be nested to 10 levels with 12 items 
per menu. Menus may directly access 
.COM, .BAT, and .EXE files, other 
menus, and interpreted BASIC pro¬ 


grams; subdirectories are supported. A 
login/logoff time accounting system, 
which tracks time by user and project 
with password protection, and a system 
manager for maintenance of the user, 
project, and time-used files and control 
of the menus are included. $29.95. 
genisis Software, 416 Murdock Road, 
Baltimore, MD 21212; 301/377-0082 
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Version 2.0 of db_Vista, the database 
management system for software devel¬ 
opment in C under DOS or UNIX, has 
been announced by Raima Corpora¬ 
tion. db_VISTA 2.0 includes source 
code, a royalty-free runtime license, 
three months of extended applications 
support, and product updates. This ver¬ 
sion features multiuser capability; trans¬ 
action processing, which allows related 
changes to be written to disk; an inter¬ 
active database access utility; the ability 
to import and export dBASE n/m and 
ASCII files; and an improved manual. 
Multiuser version with source code, 
$990; without, $495. Single-user version 
with source code, $495; without, $195. 
Demo version with manual, $50. 

Raima Corp., 11717 Rainier Avenue S., 
Seattle, WA 98178; 800/843-3313 (dial 
700-992 at the tone); 206/772-1515 
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A virtual memory system for programs 
designed to the Lotus/Intel/Microsoft ex¬ 
panded memory specification has been 
announced by syscomp. Called Micro 
VMS, this system uses the computer’s 
fixed disk or RAM disk to simulate the 
presence of one or more expanded 
memory boards in the system. Program 
operation under Micro VMS is slower 
than if an expanded memory board 
were installed. Among the programs 
supported by the system are Lotus’s 
Symphony 1.1 and 1-2-3 2.0. $75. 
syscomp, 8825 Aero Drive, Suite 210, 

San Diego, CA 92123; 619/277-0400 

CIRCLE 349 ON READER SERVICE CARD 


36 


PC TECH JOURNAL 














NEW FROM BORLAND 


Borland Introduces Reflex, 
The Greatest Analytical Tool 
Since The Couch 


INTRODUCING REFLEX, THE ANALYST 

If you use Lotus 1-2-3™, dBASE® or PFS 
File™, you need Reflex™—because it’s a 
totally new way to look at your data. It 
shows you patterns, relationships and 
interrelationships you didn’t know were 
there, because they were hidden in data 
and numbers. 

Reflex is the first database that separates 
the trees from the forest. The first database 
that understands that what you see 
depends on how you look at it. 

The first database that probes 
relationships—then shows them to you in 
various graphic forms—scatter, line, bar, 
stacked bar and pie charts. 

The first database to break the bonds of 
traditional DBMS (Data Base Management 
Systems) and give a dramatic visual turn to 
data analysis. 

Reflex makes graphic leaps far beyond 1-2- 3. 
With Reflex, when you look, you see. 


HOW THE CRITICS REACT TO REFLEX 


"The next generation of software has officially arrived.” 

Peter Norton, PC Week 
“Reflex is one of the most powerful database programs on 
the market; its multiple views; interactive windows and 
graphics, great report writer, pull-down menus and cross 
tabulation make this one of the best programs we have seen 
in a long time...The program is easy to use and not 
intimidating to the novice...Reflex not only handles the 
usual database functions such as sorting and searching, but 
also “what-if' and statistical analysis...it can create 
interactive graphics with the graphics module. The separate 
report module is one of the best we’ve ever seen.” 

Marc Stern, InfoWorld 

"What you see, then, is an interesting hybrid of a database 
and a spreadsheet that is ideal for analyzing tabular data.” 

Adam B. Green, InfoWorld 
"More flexible than spreadsheets, this easy-to-use database 
analysis package presents information with visual 
clarity...Reflex is for you. The flexibility of switching 
between different views of the data lets you see 
relationships you may have previously overlooked...Without 
“what-if ’ analysis, key variables—such as cost of goods 
sold or travel expenses—may be out of hand but unnoticed. 
The type of analysis to uncover such a foible is awkward to 
do on a spreadsheet; yet, it may mean the difference 
between success and failure in a competitive situation.” 

Ira H. Krakow, Business Computer Systems 



Phone (408) 438-8400 Telex 172373 
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Trademarks: Reflex is a trademark of BORUND/Analytica Inc. Lotus is a registered 
trademark and Lotus 1-2-3 is a trademark of Lotus Development Corporation. dBASE 
is a registered trademark of AshtonTate. PFS is a registered trademark and PFS File 
is a trademark of Software Publishing Corporation. IBM PC, XT, AT, PC-DOS and 
IBM Color Graphics Adapter are registered trademarks of International Business 
Machines Corporation. Hercules Monochrome Graphics Card is a trademark of 
Hercules Computer Technology. 


REFLEX OPENS MULTIPLE WINDOWS 
WITH NEW VIEWS AND GRAPHIC 
INSIGHTS. 

You use Reflex’s Form View to build your 
database; the List View lets you put data in 
tabular List form; the Graph View gives you 
instant interactive graphic representations; 
the CrossTab View gives you amazing 
“cross-referenced” pictures of the links and 
relationships hidden in your data. Report 
View allows you to import and export data 
to and from Reflex, 1-2-3, dBASE, PFS File 
and other applications and prints out 
information in the formats you want. In 
fact, Report View is probably the best 1-2-3 
report generator you can buy today. It’s 
also the cheapest—and you’re getting all 
the other features free. 

The commands for all five Views are 
consistent—so you’re not stuck learning 
five different ways to get something done. 
And because Reflex uses advanced 
windowing techniques, you can see several 
views on the screen at the same time— 
without having to switch back and forth. 
You get the picture—and the pictures—all 
at once—if that’s the way you want to look 
at things. 


“Give me the picture.” “Show me what 
happens when we shift 11% of Nebraska’s 
inventory to the new store in Hawaii.” 
“Show me how many Gizmo 28’s we have 
in every store in every state as of midnight 
last night and what happens to our East 
Coast stocks if the shipping strike lasts 
more than a week.” “Show me.” 

So Reflex shows you. Instant answers. 
Instant pictures. Instant analysis. Instant 
understanding. 

HOW IN THE WORLD CAN BORLAND SELL 
A PHENOMENAL PRODUCT LIKE REFLEX 
FOR ONLY $99.95? 

At $495.00, Analytical original price, Reflex 
was a bargain. Acclaimed by critics and 
praised by users, Reflex also got our 
attention at Borland International. We were 
so impressed by Reflex that we bought the 
company! 

To celebrate that, we’re making business 
software history by offering Reflex—FOR A 
LIMITED TIME—for ONLY $99.95! (Offer 
good through March 31,1986). 

That’s $395.05 off the original price— 
which is a pretty good return on your toll- 
free phone call. 


Modify a number and all your Views—List, 
Form and Graph—are immediately 
updated, on-screen. Changing a number 
changes the picture—which is mighty 
handy when you’re analyzing (let’s say) 
sales figures by salesperson; or you’re in 
“What-If?” country asking yourself “What if 
we could add 2.5% in January sales?” 
“Show me.” 


We think Reflex should be an “automatic 
product,” a “standard” that every PC owner 
should own. That’s why we priced it at 
$99-95. Naturally we’ve added our 60-day 
money-back guarantee and Borland’s 
Reflex is not copy-protected. 







Manx Aztec C86 

is the best C for MS-DOS 

and yon can prove it yourself! 

"A compiler that has many strengths... quite valuable for serious work" 
Computer Language review, February 1985 


Manx Aztec C86 - The C For MS-DOS 

Manx Aztec C86 is clearly the best C software develop¬ 
ment system for MS-DOS. Aztec C86 is the only C com¬ 
piler for MS-DOS that provides the level of performance, 
features, documentation, and support required for seri¬ 
ous, professional software development. You can prove it 
yourself. All you have to do is order Aztec C86 from 
Manx, evaluate it, and, if you like it, keep it. If you don’t 
like it, send it back within 30 days and we’ll cancel your 
order. 

If you keep your Manx Aztec C86, as 99% do, you'll be 
in with the best company. 


Manx Aztec C86 Features: 

Optimized C compiler: Unsurpassed for code quality 
and speed. Optionally generates 80186 and 80286 code. 
Full K & R. 

Symbolic Debugger: Execution trace, break points, 
display data in floating point, integer, character, or hex 
format. Evaluate expressions. Detect illegal memory 
stores, modify memory/registers, disassemble code. 

Manx AS86 Macro Assembler: Supports macroes, 
8086,80186, and 80286 instructions in Intel format. F^st 
execution. 

LN86 Overlay Linker: Links small, large, and mixed 
memory model routines, supports overlays, and options 
for producing ROM based code. 

Librarian: Build and modify personal or system run 
time libraries. 

8087/80287 Sensing Library: One library simulates 
floating point, another assumes the presence of an 8086 
or 80287 math chip, the third senses the existence of a 
math chip, and if it Finds one it uses it. 

Profiler: Provides a run time analysis of your code to 
pinpoint code segments to optimize. 

UNIX Library: Compatible with UNIX C. Fast I/O. Ter¬ 
minal I/O can be buffered or unbuffered. 

DOS Library: Time and date functions, program fork¬ 
ing (exec), program chaining, directory commands, I/O 
port support, sysint support, BIOS functions, and BDOS 
functions. 

Screen & Graphics Library: Screen and cursor func¬ 
tions. Feist routines for drawing lines, circles, elipses, 
points, and setting colors. 

CP/M-86 Library (-c): Produce programs for 
CP/M-86. 

Large Memory Model: Manx Aztec C86 supports pro¬ 
grams and data of any size. Global data has a max size of 
64k. 

Intel Object Option: Interface to software that re¬ 
quires Intel object format, such as PLINK86. 

Z (vi) Source Editor (-c): F^st, powerful editor, Macro 
capabilities, undo, ctags, buffers for commands and data, 
and all the bells and whistles that make vi fanatics 
fanatical. 


ROM Support Package (-c): Startup routine, linker 
options for separate placement of code and data, special 
utilities like the Intel HEX Utility, documentation, and 
library source. 

Library Source Code (-c): UNIX, screen, graphics, 
and math function libraries. 

Mixed Memory Models (-c): Mix large code and small 
data, small code and large data, or mix within type. 

UniTbols (-c): The UNIX utilities make, diff, and grep. 
One year of updates (-c): As new versions are re¬ 
leased, updates are automatically sent. 

Technical Support: Manx has a full time staff to pro¬ 
vide support via telephone & bulletin board. 

Items marked -c are special features of the Aztec C86-c 
system. 

Manx Aztec C86 is available in four configurations: 
Manx Aztec C86-c, Manx Aztec C86-d, Manx Aztec 
C86-p, and Manx Aztec C86-a. The -p and -a systems are 
not intended for commercial work and do not incor¬ 
porate the same compilers as the -c and -d systems. All 
systems are upgradable 

Aztec C86-c Commercial System $499 
Aztec C86-d Developer’s System $299 
Aztec C86-p Personal System $199 
Aztec C86-a Apprentice System $ 49 

Manx Cross Development Systems 

Manx Aztec C compilers are available as native or as 
cross development systems for PC-DOS, MS-DOS. 
Macintosh, CP/M-86, CP/M-80, TRSDOS, Apple II, and 
Commodore 64/128. 

Cross development involves two computer systems: 
the development system (HOST) and the execution sys¬ 
tem (TARGET). This method is useful when the TAR¬ 
GET machine is slower or more limited than the HOST. 

HOSTS: VAX UNIX ($3000), PDP-11 UNIX (S2000), 
MS-DOS ($750), CP/M ($750), Macintosh ($750), CP/M- 
68k ($750), XENIX ($750). 

TARGETS: MS-DOS, CP/M-86, Macintosh. CP/M-68k. 
CP/M-80, TRS-80 3 & 4, Apple II, Commodore C64, 
8086/80x85 ROM, 68xxx ROM. 8080/8085/Z80 ROM. 
65xx ROM. 

Additional TARGETS are $300 to $500 (non VAX) or 
$1000 (VAX). Call for information, on cross development 
to the 68000, 65816, Amiga, C128, CP/M-68K, VRTX. 
and others. 

How To Become a Manx Aztec C User 

Call 1-800-221-0440 or 1-800-832-9273 (800-TEC 
WARE). In NJ or outside the USA call 201-530-7997. 
Orders can also be telexed to 4995812. 

Payment can be by check, COD, American Express, 
VISA, Master Card, or Net 30 to qualified customers. 

Orders can also be mailed to Manx Software Systems. 
Box 55, Shrewsbury, NJ 07701. 

For More Information: call 1-800-221-0440, or 201- 
530-7997, or write to Manx Software Systems. 

Manx maintains a large professional staff to service 
and support Manx users. You will get fast delivery and 
great service dealing directly with Manx. 


Support Software for Manx Aztec C86 

C-tree S395: B-tree database system. Easy to use. 
Available for Aztec C for MS-DOS, Macintosh, CP/M-86, 
CP/M-80, and others. Includes source. 

PHACT $250: Powerful database system. Available 
for Manx Aztec C compilers for MS-DOS, CP/M-86, 
CP/M-80, and Macintosh. 

PANEL $295: Create screens via simple, powerful 
editing commands. Select colors, edit fields. Directly in¬ 
put data to a multi-keyed file utility included with the 
system. 

SunScreen $99: Create and modify formatted 
screens easily. Validate fields, select colors, create 
screens for both the color and monochrome cards. With 
library source SunScreen is $199. 

WindScreen $149: Combines SunScreen with a pow¬ 
erful window utility. 

Windows for C $195: Versatile window utility that 
supports IBM PC compatible and some non-compatible 
environments. 

AMBER Windows $99: Powerful, low priced window- 
package. 

HALO $250: The ultimate C graphics package. It sup¬ 
ports viewports, shapes, and multiple graphics cards. A 
less expensive version is available for just the PC mono 
and color cards. 

Fir^Time $295: Syntax checking while you edit great¬ 
ly shortens compile time. 

Pre-C $395: Powerful Lint-like utility locates struc¬ 
tural and usage errors. Easily checks multiple files for 
bad parameter declarations and other interface errors. 
Lint users will find the user interface a dream come true. 

PC-LINT $98: Lint-like utility that supports large 
memory models, has clear error messages, and executes 
quickly, has lots of options and features that you wouldn’t 
expect at this low price. 

Greenleaf Functions $185: Source for over 200 C 
and assembler functions. They are great, they work, they 
are used extensively, and are economically priced. Clear 
documentation and easy to use interface round out an 
impressive package. 

C Utility Library $185: C and assembler source for 
screens, windows, color graphics, asynch communica¬ 
tions, and more. The color graphics and speed of this 
package are impressive. 

Plink-86 $395: MS-DOS linkage editor for producing 
and maintaining overlayed programs. It works with Aztec 
C86 in Intel object format mode. 

30 Dsty Guaranty: 

Any Manx Aztec development system can be returned 
within 30 days for a refund if it fails to meet your needs. 
Restrictions are that the original purchase must be 
directly from Manx, shipped within the USA, and the 
package must be in new- condition. Returned items must 
be received by Manx within 30 days. A restocking fee may 
be required. 

Discounts: 

There are special discounts available to professors, 
students, and consultants. A discount is also available on 
a “trade in” basis for users of competing C systems. 

Manx Aztec C Distribution: 

In the USA, Manx Software Systems is the exclusive 
distributor of Aztec C. Telephone or mail order sales 
other than through Manx are unauthorized. 


MANX 


To order or for information call: 

800 - 221-0440 
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SCI Corporation announced that it has 
constructed a software package that per¬ 
mits PC software to operate on IBM 
mainframe computers without modifica¬ 
tion. VirtualPC, written in IBM 370 as¬ 
sembly language, emulates both the mi¬ 
crocomputer and the associated hard¬ 
ware of the PC, as well as the PC BIOS. 
VirtualPC consists of a software 8088 
emulator, a control program and resi¬ 
dent debugger for controlling the simu¬ 
lation, a set of routines that intercept re¬ 
quests for I/O services and perform the 
services using the host operating sys¬ 
tem, and display software that simulates 
the functions of an IBM monochrome 
display adapter by mapping the output 
of PC programs onto host-connected 
IBM 3270 workstations. The package 
supports programs that write directly to 
display memory. Price pending negotia¬ 
tions with vendors. 

SCI Corporation , 2039 Carrhill Road\ 
Vienna, VA 22180; 703/938-0731 

CIRCLE 347 ON READER SERVICE CARD 

SuperBatch, from Merrill Street Soft¬ 
ware Division of BCC, Inc., integrates 
applications programs and MS-DOS 
batch filing capabilities to provide turn¬ 
key application system capabilities for 
microcomputers. SuperBatch is an ex¬ 
tended batch file processor that moves 
among virtually any applications pro¬ 
grams, but never interferes with their 
operation. It can store and execute an 
infinite number of keyboard commands 
and can run at any speed. Images can be 
held on the screen. $79.93. 

Merrill Street Software Diinsion of BCC, 
Inc., 251 Merrill Street, Birmingham, MI 
48011; 313/645-5280 

CIRCLE 345 ON READER SERVICE CARD 

A new on-line software update capability 
and support, plus a line-oriented script 
language and forward and backward 
scrolling have been added to Phoenix 
Computer Products Corporation’s 
Ptel communications package. Ptel is 


Enhanced Ptel communications 


the first universal binary transfer pro¬ 
gram for the PC, PC/XT, PC/AT, and 
compatibles running DOS 2.0 or later. 
All popular protocols are supported, in¬ 
cluding ASCII, XMODEM, Modem7, 
Telink, and Kermit. $195. 

Also from Phoenix comes a high- 
performance linkage editor designed es¬ 
pecially for programmers working with 
large, complex programs. Called Plink 
86 plus, the new linker features overlay 
caching, object file merging, overlay 
reloading upon function return, and 
automatic allocating of library modules 
to overlay structures. $395. 

An advanced version of Phoenix’s 
Pfix 86 plus symbolic debugger that of¬ 
fers programmers in MS-DOS environ¬ 
ments configurable menus, configurable 
keys, and tracebacks to save trace histor¬ 
ies is available. Pfix 86 plus can debug 
terminate-and-stay resident programs 
and operating system I/O drivers. $395. 
Phoenix Computer Products Corpora¬ 
tion, 320 Norwood Park S., Norwood, 
MA 02062; 617/762-5030 
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Pfix 86 plus advanced debugger 


Concurrent Sciences, Inc. has intro¬ 
duced a new MS-DOS version of its soft¬ 
ware debugger soft-scope. This new 
version supports all five of the new 
DOS languages introduced by Intel Cor¬ 
poration: C, Pascal, FORTRAN, PLM, and 
ASM. soft-scope debugs code generated 
by the Intel high-level languages and 


By Merrill Street Software I BCC, Inc. 

provides a true source code interface to 
the software developer. It reports break¬ 
points and stepping with the actual 
source line, including comments, corre¬ 
sponding to the next line to be exe¬ 
cuted. soft-scope can display automati¬ 
cally all variable types, including Pascal 
records, PLM and C structures, multidi¬ 
mensional arrays, and real types. Struc¬ 
ture and array references may be par¬ 
tially qualified, resulting in a formatted 
display showing the name of each field 
and its current contents. Also provided 
is a terminal interface that allows all de¬ 
bugger interaction to be redirected to a 
second console, giving the program be¬ 
ing debugged exclusive use of the main 
console. $500. 

Concurrent Sciences, Inc., P.O. Box 
9666, 106 E. Third Street, Moscow, ID 
83843; 208/882-0445 

CIRCLE 350 ON READER SERVICE CARD 

Relational Database Systems, Inc. 

(RDS) has announced an agreement 
with IBM Corporation in which IBM will 
market three RDS products that run un¬ 
der the Interactive Executive for the Sys¬ 
tem/370 (EX/370) operating system on 
IBM mainframes. EX/370 is the IBM im¬ 
plementation of UNIX System V. IBM 
will market Interactive Executive In¬ 
formix, a relational database; IX Infor¬ 
mix Embedded Query Facility for C, 
an interface between the Informix data¬ 
base and the C language; and EX Infor¬ 
mix Embedded Query Facility for 
COBOL, an interface between the data¬ 
base and COBOL. These products use a 
query language similar to the SQL in 
IBM’s SQL/DS and DB2. EX Informix, 
$48,000; C Query Facility, $36,000; 
COBOL Query Facility, $36,000. 
Relational Database Systems, Inc., 4100 
Bohannon Drive, Menlo Park, CA 
94025; 415/322-4100 
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IBM Corporation; Contact the local IBM 
dealer, 800/426-2468 
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RM/COBOL-8X 


DesignAid by Nastec 


Ryan-McFarland Corporation has an¬ 
nounced an advanced COBOL compiler 
for microcomputers that offers the com¬ 
bined advantages of portable application 
code and high-speed execution, and in¬ 
cludes IBM mainframe COBOL exten¬ 
sions and key features in the ANSI X3.23 
198x COBOL standards proposal. 
RM/COBOL-8X eliminates the 64KB 
program size restrictions to enable 
smaller systems to handle mainframe 
applications. RM/COBOL 2.0 developers 
can use a special compatibility switch 
that lets the compiler ignore new lan¬ 
guage features, such as ANSI 85 exten¬ 
sions. Full development system, $1,250; 
runtime only, $300. 

Ryan-McFarland Corporation, 609 Deep 
Valley Drive, Rolling Hills Estates, CA 
90274; 213/541-4828 

CIRCLE 340 ON READER SERVICE CARD 

PC Utilities has released a machine 
code utility that sorts 1,000 alphanu¬ 
meric strings in one second on the PC/ 
AT; it effectively adds a sort command to 
BASIC. File I/O is left to the user, per¬ 
mitting optimum performance by the 
applications software. It is limited by the 
maximum memory available or the up¬ 
per limit of the operating system. PC 
Utilities can modify the source code 
with interface to other languages. Con¬ 
tact the company for prices. 

PC Utilities, 20 Laxey Road, Hotfield, 
Bristol BS7 OJA, England; 
0272/520423-731796 

CIRCLE 355 ON READER SERVICE CARD 

tekmar is a graphics library for use with 
the PC and Tecmar Graphics Master, it 
includes functions that can be called 
from programs. Produced by Advanced 
Systems Consultants, this library is 
written in assembly language and FOR¬ 
TRAN for speed, portability, and flexibil¬ 
ity. tekmar requires Microsoft FORTRAN 
3.3 or Lahey Computer Systems’ F77L. (A 
version for IBM’s Professional FORTRAN 
is under development.) In addition to 


the high-level graphics library, applica¬ 
tions such as a contour-finding program 
are included. $195. 

Advance Systems Consultants, 18653 
Ventura Blvd., Suite 351, Tarzana, CA 
91356; 818/407-1059 
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TEKMAR screen 


A set of related utilities designed to help 
software developers keep track of 
changes to the source code of computer 
programs has been released by Quilt 
Computing. Called Software Revi¬ 
sion Management System (SRMS), it 
allows the user to retrieve specific ver¬ 
sions of a program from a common ar¬ 
chive, apply changes to the source, and 
reinstate the source in the archive while 
recording when, why, and where 
changes were made. All versions of the 
program under development are stored 
in a single SRMS library, without dupli¬ 
cation of common code or text. Any 
number of comments can be associated 
with each version in the archive. SRMS 
supports the archiving of programs writ¬ 
ten in BASIC, FORTRAN, Pascal (includ¬ 
ing Turbo Pascal), C, and assembly lan¬ 
guage.^ $99.95. 

Quilt Computing, 7048 Stratford Road, 
Woodbury, MN55125; 612/739-4650 

CIRCLE 351 ON READER SERVICE CARD 

New development tools and capabilities 
have been announced for Nastec Cor¬ 
poration’s DesignAid. SafeSpan pro¬ 


vides a bridge between DesignAid and 
PSL/PSA (problem statement language/ 
problem statement analyzer). With PSD 
PSA and DesignAid as a front end, sys¬ 
tem developers can work with struc¬ 
tured analysis and design notation with¬ 
out needing to be fluent in the syntax of 
PSL statements used as input to the host- 
based PSA. $1,700. 

JaDesign supports IBM’s Joint Ap¬ 
plications Design (JAD) methodology 
through PC implementation of the JAD 
forms, procedures, and methods. Dur¬ 
ing the JAD session, the PC captures all 
user-view prototypes, screens, reports, 
and associated documentation. $5,000 
by site license. 

Version 3.2 of DesignAid adds 
automated balancing for Yourdon data 
flow diagrams and an enhanced Design 
Dictionary to catalog the hierarchical 
data and process structures captured 
during the balancing process. $6,900. 
Nastec Corporation, 24681 Northwest¬ 
ern Highway, Southfield, MI 48075; 
313/353-3300 

CIRCLE 352 ON READER SERVICE CARD 

A software facility that gives third-party 
computers a connection into IBM’s next- 
generation networking scheme has been 
introduced by The Orion Group, Inc. 
The sna62 Peer Communications Fa¬ 
cility implements IBM SNA “peer-to- 
peer” communications protocols (LU 6.2 
and PU 2.1). These protocols enable mi¬ 
crocomputers, minicomputers, and 
mainframes, as well as terminals, file 
servers, and other devices, to exchange 
data directly. The facility is written in C 
under UNIX V. 

The Orion Group, Inc., 1912 
Bonita Way, Berkeley, CA 94704; 
415/548-0947 
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The material that appears in Tech Releases is 
based on vendor-supplied information. These 
products have not been reviewed by th e PC 
Tech Journal editorial staff. Iiih^m] 
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PLAN NOW TO ATTEND 

Be pari of (his important conference March 4-7th in Seattle. The focus 
will be wide-ranging, with a host of key authorities examining current 
and future CD ROM issues affecting book publishers, information pro¬ 
viders, software developers, hardware, disc, and drive manufacturers. 

KEYNOTE SPEAKERS 

William H. Gates, Microsoft Gary A. Kildall. Activenture 

FEATURED SPEAKERS 


Jane Brown, BRS 
Robert Carr, Ashton Tate 
Peter Cook. Grolier Academic 
American Encyclopedia 
Stan Cornyn, The Record Group 
James DeVries, Laser Video 
Stuart B. Flexner, Random House 
John Gale, Information 
Workstation Group 
Stan Honey, ETAK 
Philippe Kahn. Borland 
International 

Kathleen Lane. Dataquest 
Leonard Laub, Vision Three 
Jan Lewis, Palo Alto 
Research Group 

Michael Liebhold, Apple Computer 
Thomas Lopez, Cytation 
Gerald Lowell, Library of Congress 
Tom Kelly, 3M Corporation 
Alan Meckler, Meckler Publishing 
David Mastrandrea, 

Hewlett Packard 
Rick Meyer, DIALOG 
Dominic J. Miccolis, World Book 
Encyclopedia 

Robert Moes, North American 
Philips 

Michel Motro, VIEI International/ 
Larousse 

Hernan Otano, Smithsonian 
Institution, NASM 

Microsoft Corporation 
10700 Northup Way 
Bellevue, WA 98004 

MICROSOFT, 


Arlin Raedaeke, Reference 
Technology 

Francois Robineau, Editions 
France Image Logiciel 
Edward Rothchild, Rothchild 
Consultants 
David Roux, Datext 
Edward Schmid, Digital Equipment 
Corporation 
Richard Schwarz, 

Dun & Bradstreet 
George Wallace, McGraw-Hill 
Howard R. Webber, 

Houghton Mifflin 
Michael Zibart, Ingram Book 
Company 

William Zoellick, TMS 

Registration price: 

$799 (before Feb. 1) ; 

$899 thereafter 

To register, call: 

800 323-7616; In California, 

818 707-0102 
or telex: 298912 Til UR 

For additional information, call: 
Mm S. Yee, Conference Chairman 
or Steve Lambert, Conference 
Coordinator 
206 828-8080 




Revelation® is a classic case of 
•you get what you pay for.’ It costs 
a bit more than most, but it gives 
you the best there is. 

- PC Magazine, September 4,1984 

If you think that dBASE El 
Plus™ or R:base 5000™ is the solu¬ 
tion to your information processing 
needs, consider for a moment the 
expectations you and your com¬ 
pany should have for your next 
database management system. 

For starters, it needs to network. 

Revelation is ready to net¬ 
work now on IBM®’s PC Network, 
3COM’s EtherSeries™ and net¬ 
works running Novell NetWare™ 
So you can choose the best hard¬ 
ware for your company’s unique 
needs. 


Network Revelation also locks 
data at the record level. That’s a 
critical capability that means the 
difference between a working net¬ 
work and disappearing data. 

Make sure that it has an excellent 
command of the language. 

R/Design, Revelation’s appli¬ 
cation generator is your ticket to 
the most powerful applications 
running on PC’s. That’s because 
R/Design steps you through the 
entire application generation 
process, from defining databases 
to writing the documentation. 
And when you’re done, Revelation 
will compile your application in 
R/Basic source code, a complete, 
structured relational language. 


Find out how easily you can 
retrieve information. 

With R/List, Revelation’s 
query language, you ask ques¬ 
tions in plain English. Simple 
sentences produce detailed 
reports in just about any format 
you can imagine. 

And while you’re at it, ask 
Revelation about its variable- 
length fields, unlimited files and 
fields, data dictionaries, and high¬ 
speed compiler. You’ll find all the 
tools you need for serious appli¬ 
cations development. With prices 
starting at only $1495* for a 
complete four-user system, Net¬ 
work Revelation gives you more 
than you paid for. 

♦Suggested U.S. price. 


IF YOU CHOOSE A WIMPY 
DATABASE THAT'S UNABLE TO 
KEEP PACE WITH OUR 
GROWING COMPANY YOU'LL 
HAVE TO CHANGE YOUR NAME 
AND MOVE TO PARAGUAY'' 















A comparison between R:base 5000 , dBASE III Plus and Revelation 



Revelation 

Ribase 5000 

dBase III 

Maximum Characters/Record 

65000 

1530 

4000 

Maximum Fields/Record 

65000 

400 

128 

Relational Operators 

9 

6 

6 

Data Dictionary 

Yes 

Yes 

No 

Procedural Language 

Yes 

Yes 

Yes 

Variable Length Fields 

Yes 

No 

No 

Multiple Values in Fields 

Yes 

No 

No 

Report Writing Features: 

A) Access to Date/Time 

Yes 

Yes 

No 

B) Row or Column Formats 

Yes 

Yes 

No 

C) Accessible Tables 

6000 

40 

10 

Password Security 

Yes 

Yes 

No 

Definable Data Entry Rules 

Yes 

Yes 

No 

Mainframe Communications' 1 ’ 

Yes 

No 

No 

Application Generator 

Yes 

Yes 

Yes 

Procedural Language Compiler 

Yes 

No 

Yes' 2 ’ 

Run-Time Module 

Yes 

Yes 

Yes 

Network Version 

Yes 

Yes 

Yes 


1) From original manufacturer. 2) Extra cost option not available on network version. dBase III Plus is a trademark of 
Ashton-Tate. R:Base 5000 is a trademark of MicroRIM, Inc. IBM is a registered trademark of International Business 
Machines Corporation. NetWare is a trademark of Novell, Inc. EtherSeries is a trademark of 3COM Corporation. 


It’s your choice: The vice 
presidency or Paraguay 

Cosmos’ worldwide network of 
sales representatives stand ready 
to show you the incredible power 
of Revelation. Call today to sched¬ 
ule a career altering demonstration 
or to request an evaluation copy. 

Cosmos, Inc., 19530 Pacific Hwy.S. 
Seattle, WA 98188, (206)824-9942, 
Telex:9103808627 (Cosmos WA) 
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HOWEVER IF YOU FIND ONE THAI CAN GROW 
AS WE GROW, EVEN NETWORK, YOU JUST 
MIGHT BE OUR NEXT VICE PRESIDENT/ 


WHY ARE YOU SMILING? 















C Programmers: 

Here are 7 ways You can be more productive 

Dear Microcomputer Programmer, 

Let me tell you how you can find and choose the best development software for your needs — software that 
will help you: 

* Speed your development efforts * Increase productivity 

* Write even better programs * Reduce your programming frustration 

All you have to do is consider one of these seven products for C programmers (or the 97 other C compilers, 
interpreters, support libraries, debuggers, or addons we offer). Then call one of our knowledgeable consultants 
- toll free - for details, comparisons, or for our specially prepared packets on C, C Libraries, or C Productivity 
Tools. 

There is no obligation. You risk nothing with our moneyback guarantee of satisfaction. 

Yours for more productive programming, — Bruce W. Lynch, President 


Even for Small Files: 

Convenient, 

Fast Access 

CBTREE — Only $99 

Why spend time writing file 
management code when you 
can use consistent, flexible, 
documented, professional func¬ 
tion? Even multiuser record lock¬ 
ing and variable-length records 
are supported. 

Full, balanced Btree support 
includes use of multiple keys, un¬ 
limited number ana length of 
keys. 

Use this powerful ISAM, even 
if you've previously done with¬ 
out. . 

Learn how to write systems for 
managing large files by using 
CBTree source as a guide. Modify 
it and transfer it to another 
operating environment without 
royalties. 

Why Lattice C™? 

From Lifeboat 
Associates 

Trade mags such as Byte and PC Tech have nearly outdone them¬ 
selves in praising Lattice C's speed and compactness. 

With compilers for the Amiga, Z80, 370, 8086, plus cross tools. 
Lattice C is the standard. More support products than any other 
compiler make "reinventing" unnecessary. 

Lattice C is a full implementation of K&R. It is compatible with 
any 8086 or 8088 and now has a 286 compile option. 

Seven different memory models enable you to select the appropriate 
combination of address-ability & efficiency to suit a particular situa¬ 
tion. 

Other specs include automatic sensing of an 8087 chip; Fork func¬ 
tion; and complete I/O routines. MSDOS $289 

Get File Access with 
TIGHTER Control 

db_VISTA“Data Management 

Full source, no royalties and "normal" indexed file management 
are part of db_VISTA. Get more for the price of only an ISAM. 

You can minimize data stored and access records even faster and 
more logically than just using indexes. Example: address and trans¬ 
action data should not require redundant storage of customer 
names or numbers. Use pointers. Related data fields point to other 
related groups - the "network model" of data. 

Use db.VlSTA as a "normal ISAM" or save programming time, ac¬ 
cess time and file size. Lattice, C86, Williams, Desmet, Microsoft C. 

MSDOS Multiuser source $995, Object $495 
Single user source $450, Object $169 
Unix, Xenix, & Macintosh versions also available. Call for details. 


SORT/MERGE Files 
for Clean, Fast 
Maintenance 

with OPT-TECH SORT ™ 

Performance should not suffer 
with DOS or other "free" sorts. 
ISAMs alone are slow when 10% 
or even less is changed/added. 
OPT-TECH includes: 

- CALLable and Standalone use 
-C, ASM, BAS, PAS, FTN, 

COBOL 

- Variable and fixed length 
-1 to 9 fields to sort/merge 

- Autoselect of RAM or disk 
-Options: dBASE, BTrieve files 
-1 to 10 files input 

- No software max for # Records 

- All common field types 

- By pass headers, limit sort 

- Inpiace sort option 
-Output = Record or keys 
Try what you're using on an XT: 
1,000 128 byte records, 10 byte 
key in 33 seconds. MSDOS $85 

Fast File Access with Source 
Variable Length Fields Save Space 

CIndex”lSAM Product Line 

C-Index contains a high performance ISAM, balanced B + Tree in¬ 
dexing system and variable length fields. The result is a complete data 
storage system to eliminate tedious programming and add efficient 
performance to your programs. 

Features include random and sequential data access, virtual 
memory buffering, and multiple key indexes. 

With no royalties for programs you distribute, full source code, and 
variable length fields <L-Index/Plus fits what you are likely to need. 

Save time and enhance your programs with C-Index/Plus. 
MSDOS $349. With C-Index/File for$89, or/Pro for $179. 

Make REALTIME 
Programming Practical 

Csharp Realtime Toolkit™ 

Data acquisition, process control, robotics and devices monitor¬ 
ing applications become practical with Csharp! 

Full source code helps tailor programs to various boards and 
applications. 

Reentrant, interrupt handling routines help schedule and react. 
Fast graphics routines help visualize what is happening. 

Control multiple ports reliably, schedule tasks based on events, 
manage priotities — all with modular, tested, and reliable routines. 

Assess and manage the state of hardware at the object level. Let 
Csharp handle the details. 

Portable C source. MSDOS $600 


The FASTEST C Development 
Plus full source level Debugging 

Lattice compatible: lnstant-C'“ 

Even 5000 line programs can be handled using Instant C. Link in 
external .OBJ files like HALO, PANEL, or your own. Special tech¬ 
nology makes changing & testing faster than Turbo PASCAL. "In¬ 
cremental compilation" saves you substantial development time. 

In addition to being the Most Interactive C available. Instant C 
provides fast execution. Instant C executes a well known ben¬ 
chmark in less than 35 seconds while no other interactive C environ¬ 
ment known takes less than 20 minutes! 

Detect errors quickly. An error message will appear on the same 
screen with your source code. Compile-time errors are displayed 
with full source and the cursos is set to the exact problem spot. 
Execution time errors are also displayed with full source — no more 
clumsy machine language debugging. Debugging is always in the 
C languages. You can single step a statement-at-a-time. Get full 
source backtraces; and set any number of conditional breakpoints. 

The integreated full screen editor is always instantly available. 

This full, interactive K&R C environment tests programs so fast 
it might change your Whole concept of programming productivity. 
And it comes with complete library source. 

Try Instant C with a full 31 day moneyback guarantee. 

MSDOS: $445 


If you call for our advice , you must be completely satisfied with the 
product you purchase from The Programmer's Shop. If not, you will 
receive a refund or replacement. (Tall now for details or our new 
catalog. 


THE PllOGlLlMMEll’S SHOP 

128 Rockland Street 
Hanover, Massachusetts 02339 

800-421-8006 

In Mass. 800-442-8070 617-826-7531 
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A user can keep tabs on the allocation of 
expanded memory within a system. 


U sers may find it helpful to keep track of the amount of 
memory provided by an expanded memory specification 
(EMS) board that actually is being used. Program XMEM.ASM, 
shown below, displays the total expanded memory in the 
system, the amount allocated for particular applications, and 
the amount remaining. (See “Expandable Memory,” p. 66.) 


LISTING: XMEM.ASM 

PTOTAL EQU 

42H ;DEFINE EMM FUNCTION CODES 

PCOUNT EQU 

4BH 

PBYPROC EQU 

4DH 

DISPLAY MACRO 

/DISPLAY STRING AT DS:DI 

MOV 

DX,DI 

MOV 

AH, 9 

INT 

21H 

ENDM 


EMMCALL MACRO 

FUNCT 

LOCAL 

NOERR 

MOV 

AH,FUNCT 

INT 

67H /PERFORM EMM FUNCTION 

OR 

AH,AH /TEST FOR ERRORS 

JZ 

NOERR 

LEA 

DI,ERR$ /IF ERROR, EXIT W/MESSAGE 

JMP 

EXIT 

NOERR: 

/CONTINUE HERE IF NO ERROR 

ENDM 


CODE SEGMENT 


ASSUME 

CSrCODE, DS:CODE, ES:CODE 

ORG 

100H 

XMEM PROC 


, JMP 

PASTDATA 

ERRS DB 

‘Expanded Memory Error*,13,10,'S' 

TOTALKS DB 

* 0 K Total Expanded Memory*,13,10,'$' 

EACHKS DB 

' K used by process' 

PRNUMS DB 

0,0,0,0,0,0,13,10,'$' 

FREES DB 

• K free',13,10,'$' 

EMMNAME DB 

•EMMXXXX0* /NAME OF EMM DEVICE DRIVER 

FREEPAGES 

DW 0 /UNALLOCATED PAGE COUNT 

PAGES DU 

256 DUP (0,0) /ARRAY OF PAGE COUNTS 

PASTDATA: 

PUSH ES 

MOV 

AX,3567H /GET INT 67 VECTOR 

INT 

21H 

MOV 

DI,10 /POINT TO DEVICE NAME 

LEA 

SI,EMMNAME /POINT TO EMM NAME 

MOV 

CX,8 

CLD 


REPE CMPSB ;IS EMM INSTALLED? 

LEA 

DI,TOTALKS /MSG IN CASE IT ISN'T 

JNE 

EXIT /EXIT IF NO EMM 

POP 

ES 

EMMCALL 

PTOTAL /DETERMINE TOTAL PAGE COUNT 

MOV 

AX,DX /PAGE COUNT RETURNED IN DX 

MOV 

FREEPAGES,AX /SAVE IT 

LEA 

DI,TOTALK$ 

CALL 

P2K /CONVERT PAGES TO K 

DISPLAY 


LEA 

DI,PAGES /POINT TO ARRAY OF PAGE COUNTS 

EMMCALL 

PBYPROC /GET PAGES PER PROCESS EjE 


The program determines if EMS is installed, then uses 
EMM function 3 to report the size of expanded memory pres¬ 
ent. Function 14 is invoked to fill an array with the ID of each 
application as well as the number of pages allocated to it. Af¬ 
ter the array is filled, function 12 is used to return the num¬ 
ber of processes currently using expanded memory . lim^»l 


EMMCALL 

PCOUNT 

/GET EMM PROCESS COUNT 

MOV 

CX,BX 

/PROCESS 

COUNT TO CX 

JCXZ 

X2 

/SKIP IF 

NO EMM PROCESSES 


MOV 

SI ,DI 

/POINT SI TO PAGE ARRAY 

XI: 

LODSU 


/GET PROCESS ID 


CBU 


/CONVERT LOU BYTE ONLY 


LEA 

DI,PRNUMS 


CALL 

I2ASC 

/CONVERT # TO ASCII 


LODSU 


/GET PAGES FOR THIS PROCESS 


SUB 

FREEPAGES,AX /UPDATE FREE PAGE COUNT 


LEA 

DI,EACHKS 


CALL 

P2K 

/CONVERT PAGES TO ASCII K 


DISPLAY 


/DISPLAY PROCESS COUNT 


LOOP 

XI 

/CONTINUE FOR ALL PROCESSES 

X2: 

MOV 

AX,FREEPAGES 


LEA 

DI,FREES 



CALL 

P2K 


EXIT: 

DISPLAY 


/DISPLAY LAST MESSAGE 


INT 

20H 

/THAT'S ALL, FOLKS 

XMEM 

ENDP 



P2K 

PROC 




SHL 

AX, 1 

/KBYTES = PAGES * 16 


SHL 

AX, 1 



SHL 

AX, 1 



SHL 

AX, 1 


I2ASC: 

PUSH 

DI ; 

/ENTER HERE IF # IS NOT PAGES 


PUSH 

CX 



CLD 




PUSH 

AX 



MOV 

AL,' ' ; 

[BLANK OUT STRING 


MOV 

CX,6 



REP STOSB 



DEC 

DI ; 

:POINT AT STRING END 


MOV 

BX,10 ; 

:BASE TEN DIVISOR 


POP 

AX ; 

[GET BINARY NUMBER INTO AX 


STD 


[MOVE BACKUARDS THRU STRING 

DIVL00P; 


CUD 

/CONVERT TO DBL UORD IN DX,AX 


DIV 

BX ; 

[QUOTIENT IN AX, REMNDR IN DX 


XCHG 

AX,DX ; 

[EXCHANGE QUOT & REM 


OR 

AX,30H ; 

[CONVERT TO ASCII DIGIT 


STOSB 


[STORE ASCII CHAR IN STRING 


MOV 

AX,DX ; 

[RESTORE QUOTIENT TO AX 


OR 

AX,AX ; 

[TEST IF MORE DEC DIGITS 


JNZ 

DIVLOOP 



POP 

CX ; 

[RESTORE & EXIT 


POP 

DI 



CLD 




RET 



P2K 

ENDP 



CODE 

ENDS 




END 

XMEM 
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helps save time, money and cut frustrations. Compare, evaluate, and find products. 


SKRVICES 


• Programmer’s Referral List • Dealer’s Inquire 

• Compare Products • Newsletter 

• Help find a Publisher • Rush Order 

• Evaluation Literature FREE • Over 700 products 

• BULLETIN BOARD-7PM to 7AM 617-826-4086 


AI-Expert System Dev’t 


Free Literature - Compare Products 

Evaluate products. Compare competitors. Learn about new alterna¬ 
tives . One free call brings information on just about any programming 
need. Ask for any “Pacfref’or Addon Packet □ AI □ ADA. Modula 
□BASIC Q*C’ DCOBOL DEditois DFORTH DFORTRAN 
□PASCAL QJNIX/PC or □Debugger, Linker; 


RECENT DISCOVERY 


Visual Computer: 8088 - Simulates 
demos or any .exe,Com. Debugger. 
350 pg. tutorial $ 59 


ExpertEASE - Develop by describing 
examples of how you decide. Call 

EXSYS - All RAM, Probability. Why. 
Trees, Solid, files, popular PCDOS S359 
1st Class - by example, interfaces S250 
INSIGHT 1 - Probabilities, required 
thresholds, menus, fast PCDOS $ 79 
INSIGHT 2 - adds backward, forward, par¬ 
titions, dB2, lang. access. PCDOS $399 
Others: APES ($359), Advisor ($949), 

ES Construction ($100), ESP ($845), 
Experteach $399. Expert Choice ($449), 
more. 


AI -1 ISP 


List Our 

GC LISP - “Common”, rich. 

Interpreter - Interactive Tutorial $495 Call 
LARGE Model - 2 to 15 meg. $695 $649 
Compiler and LM. Interp. $1190 1045 
ExperLisp - Interpreter: Common 
LISP syntax, lexical scoping, 
toolbox, graphics. Native Code 
COMPILER.512K MAC $465 

TLC LISP - “LISP-Machine” - like, all 
RAM, classes, turtle graphics, 8087, 
compiler. CPM-86, MSDOS $225 
TransLISP - formerly LISP-86 $ 75 
WALTZ LISP - “FRANZ LISP” - like, big 
nums, debug, CPM-80 MSDOS $149 
Others: IQ LISP ($ 155), BYSO ($ 125), 
MuLISP-86($199) 


AI-PROLOG 


ARITY PROLOG - full, debug, ASM, C, 
virtual. Compiler $795 MSDOS $350 
Micro Prolog - enhanced $229 

MPROLOG - Rich syntax, editor, segment 
work space, portable. PCDOS $725 
Professional MicroProlog MSDOS $359 
TransPROLOG - Learn Fast. Standard, 
tutorials, samples MSDOS Call 

Others: Prolog-1 ($359), Prolog-2 ($1895), 


MOTHER 


METHODS - SMALLTALK 
has objects, windows, 
browser, inspector. PCDOS $239 

QNIAL - Combines APL with LISP 
Library of sample programs included. 
Source or binary. PCDOS $375 

SNOBOL4 + -great for strings, 
patterns: MSDOS $ 85 


EEATI RE 


TransLisp - “Common subset, tutorial, 
editor, PP, trace. Best to learn. 

All MSDOS Only $ 75 


BASIC 


ACTIVE TRACE, DEBUGGER - 
BASICA, MBASIC, interactive, 
well liked MSDOS $ 79 

BASCOM-86 - Microsoft 80/86 $279 
BASIC DEVELOPMENT SYSTEM - 
(BDS) for BASICA; Adds Renum. 
crossref, compress. PCDOS $115 

BetterBASIC all RAM, modules. 
structure. BASICA - like PCDOS $169 
8087 Math Support $ 89 

Run-time module $459 

CADS AM FILE SYSTEM - full ISAM 
in MBASIC source. MSDOS $ 75 
CB-86 - DRI CPM86, MSDOS $419 
Data Manager-full source MSDOS $325 
InfoREPORTER - multiple PCDOS $115 
Prof. Basic - Interactive, debug 

PCDOS $ 89 

8087 Math Support $ 47 

QuickBASIC by Microsoft - Compiles 
full syntax of IBM BASICA, 640K, 

PCDOS $ 85 

TRUE Basic - ANSI PCDOS $109 
Run-time Module $459 

Ask about ISAM, other addons for BASIC 


COBOL 


Macintosh COBOL - Full MAC $459 
MBP - Lev II, native MSDOS $885 
MicroFocus Prof. - full PCDOS Call 
Microsoft Version II - upgraded. Full 
Lev. II, native, screens. MSDOS $500 
Realia - very fast MSDOS Call 

Ryan McFarland - portable MSDOS $695 


Editors for Programming 


BRIEF Programmer’s Editor - undo, 
windows, reconfigure PCDOS Call 

C Screen with source 80/86 $ 75 

EM ACS by UniPress - powerful, 
multifile, windows, DOS, MLISP, 
programming. Source: $949 $299 
Entry Systems for C PCDOS $325 

Epsilon - like EM ACS, PCDOS $169 

Kedit - like XEDIT PCDOS $115 

FirsTime by Spruce - Improve 
productivity. Syntax directed for 
Turbo ($69), Pascal ($229), orC ($239) 
PM ATE - power, multitask 80/86 $159 
VEDIT - well liked, macros, buffers, 
CPM-80-86. MSDOS PCDOS $119 
XTC - multitasking PCDOS $ 95 

Ask about Atari ST, Amiga 


C Language-Compilers 


BDS C - solid value, fast CPM80 $125 
C86 by Cl - 8087, reliable MSDOS Call 
Consulair Mac C w/toolkit MAC $299 
ECO C/88 MSDOS $ 59 

Lattice C - from Lifeboat MSDOS $289 
Lattice C - from Lattice MSDOS $339 
Mark Williams-debugger MSDOS $379 
Megamax - tight, full MAC $239 

MicrosoftC3.0-new, MSDOS $259 
Q/C 88 by Code Works - Compiler source, 
decent code, cross/native MSDOS $295 
Wizard C - Lattice C compatible, 
full sys. Ill, lint, fast. MSDOS $379 


C Language - Interpreters 


C-terp by Gimpel - full K & R,. OBJ 
and ASM, large progs. MSDOS $249 
INSTANT C - Source debug, Edit to 
Run-3 seconds MSDOS $399 

Introducing C - Interactive C to 
learn fast, tutorial PCDOS $115 

Professional Run/C has Run/C plus 
ability to create add-in libraries. 

(Lattice C compatible) and load/ 
unload them. MSDOS $199 

Run/C - improved MSDOS $109 


C Libraries -General 


Blaise C Tools 1 ($109), C Tools 2 $ 89 
C Food by Lattice - ask for source $119 
C*LIB by Vance $129 

C Utilities by Essential - Comprehensive 
screen graphics, strings, file handling. 


memory mgmt. Source. MSDOS $139 

Entelekon C Function Library $119 

Entelekon C Windows $119 

Entelekon Superfonts for C $ 45 

Greenleaf Functions - portable, ASM $149 
Polytron - for Lattice, ASM source $ 99 
Software Horizons - Pack 1 $129 


( Libraries - Communications 


Asynch by Blaise $149 

Greenleaf - full, fast $149 

Software Horizons - pack 3 $119 


( Libraries - Files 


FILES: C Index by Trio - full B + 

Tree, vary length field, multi compiler 
/File is object only $ 89 

/Pro is partial source $179 

/Plus is full source $349 

CBTREE - multiuser record locking, 
sequential, source, no royalties $99 

































THi: PIKHiKAMMI KS SHOP 


provides complete information, advice, guarantees and every product for Microcomputer Programming. 


We support MSDOS (not just compatibles) 

PCDOS, Xenix-86, CPM-80, Macintosh, 
Atari ST, and Amiga. 


(Libraries- Files Cont 


dbVISTA-full indexing, plus optional 
record types, pointers, Network. 

Object only - MS C, LAT, C86 $179 
Source - Single user $459 

Source - Multiuser $929 


( Support -S\stems 


Curses by Lattice 
CView - input, validate 
C Power Windows 
Databurst - C or Basic 
Graphic - source in C 
Topview Toolbasket by Lattice 
View Manager for C by Blaise 
Windows for C - fast 
Windows for Data - validation 


DEBUGGERS 


SERVICE: FREE NEWSLETTER 

Software development and AI on micros: trends, forecasts, controver¬ 
sies, innovations, and techniques. Plus an announcement of 80 NEW 
tools. CALL for the “Newsletter Packet. ” 


$139 


Basic C Library by C Source 
C Debug - Source debuggers - by 
Complete Soft ($269), MSD ($ 149). 

C Sharp - well supported, Source, 
realtime, tasks MSDOS $600 

C ToolSet - DIFF, xref, source $135 

Lattice Text Utilities $105 

The HAMMER by OES Systems $179 

H.E.L.P. By Everest Solutions $329 


( - Screens, \\ indnws. Graphics 


PCDOS $110 
PCDOS $195 
PCDOS $130 
PCDOS $215 
MSDOS $219 
$219 
$219 
$149 
$219 


Advanced Trace-86 by Morgan 
Modify code on fly. $149 

CODESMITH - visual, interactive 
debugger. Symbolize, modify 
and rewrite Assembler $119 

Periscope I Debugger by Data Base 
Decisions - own 16K 
Periscope II Debugger - load after 
“bombs", symbolic, “Reset Box," 

2 Screen PCDOS 

Pfix-86 Plus Symbolic Debugger by 
Phoenix - windows 
SOURCE PROBE by Atron for 
Lattice, MSC, Pascal. Windows 
single step, 2 screen, log file. 


Feature 


Panel Screen Generator - Create 
screen with editor, generates 
code. Full data validation, 
windows, no royalties. Specify 
Lattice, MSC, C86, MS Fortran 
or PASCAL $239 


Fortran & Supporting 


Forlib+ by Alpha - graph, comm. $ 59 
Fortran >> C- FORTRIXcreates 
maintainable translations. MSDOS $995 
MACFortran by Microsoft - full ’77 $239 

MS Fortran $239 

No Limit-Fortran Scientific $129 

PolyFortran - xref, pp, screen $149 
Prospero - ’66, reentrant $390 

RM Fortran - enhanced “IBM Ftn” $429 
Scientific Subroutines - Matrix $149 
Statistician by Alpha $269 

Strings and Things - registers, shell $ 59 


Multil.anguage Support 


BTRIEVE ISAM MSDOS $199 

CODESIFTER - Execution PRO¬ 
FILER. Spot bottlenecks. Symbolic, 
automatic. PCDOS $109 

MultiHALO Graphics-Multiple video 
boards, printer, rich. Animation, 
engineering, business. 

ANY MS language, Lattice, C86 $189 

For Turbo $ 89 

PLINK 86 - a program-independent 
overlay linker to 32 levels for all MS 
languages, C86 and Lattice. $299 

Pfinish Performance Analyzer 
by Phoenix $219 

Profiler by DWB Associates $109 

PS MAKE by UniPress $ 79 

Screen Sculptor-slick, thorough, 
fast, BASIC, PASCAL. PCDOS $109 
ZAP Communications - VT 100, TEK 


$269 

4010emulation, full xfer. PCDOS 

$ 

85 


1 TURBO PASCAL and SUPPORT 1 



$119 

BORLAND: Turbo 3.0 

$ 

49 

$289 

3.0 with 8087 or BCD 

$ 

79 


3.0 with 8087 and BCD 

$ 

85 


Turbo Graphix - graphs, windows 

$ 

39 

$395 

Turbo Toolbox or Editor 

$ 

55 


Turbo Tutor 

$ 

29 


TURBO . . . Asynch by Blaise, full 

$ 

89 


MetaWindow by Metagraphics 

$ 

49 


Power Tools by Blaise - library 

$ 

89 


Power Utilities - profiler, pp 

$ 

89 


Professional - interrupts, macros, 

$ 

50 


OTHERS: Screen Sculptor ($99), 
Pascal Pac ($100), Tidy ($45), 
Multi Halo ($89). 


RECENT DISCOVERY 


dB ASE to C translator: dbx - 
no royalties, addon ISAM. 

Library Pioneer it MSDOS $ 350 
Source $1000 


OTHKR I.ANGl ACKS 


$469 


85 


$125 
$109 
$ 64 


APL + PLUS/PC 
ED/ASM-86 by Oliver Computing 
Integrated editor/assembler/debugger 
w/8087 support. MSDOS $ 

HS/FORTH - ’79 & '83 Standards, full 
RAM, ASM, BIOS, interrupts, graph, 
multi-task, optimizer MSDOS $250 
Ideal APL PCDOS $469 

MacASM - fast $99 

MasterForth by MicroMotion - floating 
point and relocator extensions 
available: Call MAC or PCDOS 
MS MASM - improved MSDOS 
Mystic Pascal - fast MSDOS 

Paragon PASCAL - for performance: 
extensions like “packages", “Iterators”, 

5 memory models. 64 bit 8087 strings. 
Space vs. speed optimization options. 

MSDOS $895 
PASM - by Phoenix MSDOS $239 
PL 1-86 - Ansi subset $499 

Prospero Pascal-full ISO + MSDOS $390 
Turbo Edit ASM $ 85 


XKMX-86 & SUPPORT 


Basic - by Microsoft $295 

Cobol - by Microsoft $895 

Fortran - by Microsoft $429 

Xenix Complete Development System Call 


OTHER PRODUCTS 


CPRINT - by ENSCO $ 50 

DoubleDOS - concurrent Call 

Faster C - scrap your linker $ 95 

HTest/HFormat - thorough XT Fix $119 
Microsoft Windows $ 75 

Norton Utilities $ 69 

Opt Tech Sort-sort, merge MSDOS $ 85 

Polymake - Directly execute or GEN a 
batch file, batch, interactive. 

MSDOS $129 
Texsys - control source MSDOS $ 89 


Note: All prices subject to change without notice. 
Mention this ad. Some prices are specials. Ask about 
COD and POs. All formats available. 


Call for a catalog, literature, advice and service you can trust 

800-421-8006 


NEW HOURS 

8:30 AM-8:00 PM EST. 


THE PROGRAMMER’S SHOP™ 

128- P Rockland Street, Hanover, M A 02339 
Mass: 800-442-8070 or 617-826-7531 1285 


“We at Sunspot are thrilled to know 
that there is a store that can cut through 
all the “bull", and find us the products 
that most computer stores know noth¬ 
ing about. Keep up the good work." 

— Arland Hensler 
Sunspot 
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Users need PCs that function both as stand-alone units 
and as workstations for mainframe communication. 
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T he trend in terminals is changing 
from the dedicated slave to the 
multipurpose workstation. As 
such, the PC provides local computing 
power and access to the mainframe for 
programs, databases, and electronic 
mail. The mainframe can act as a central 
data repository’, enabling non-net- 
worked PCs to share information 
through file transfer. 

The PC may be implemented as a 
workstation in several ways. Where the 
need exists and the topology is feasible, 
the local area network (IAN) connected 
via a gateway to die mainframe is a 
popular choice. Under a IAN, each 
workstation must function indepen¬ 
dently as both a mainframe terniinal 
and a local PC. In cases where a LAN is 
not practical or necessary, 3278/79 ter¬ 
minal emulation may be the answer. 


The 3278/79 terminal (information 
display system) is a workhorse for IBM 
mainframes. This high-speed intelligent 
terminal offers full-screen capability. 
Most corporate 3278/79 terminals are 
connected from host mainframes via 
coaxial cable to a 3274/76 cluster con¬ 
troller, which then communicates with 
the mainframe over a high-speed binary’ 
synchronous line. This communication 
often is accomplished under IBM’s sys¬ 
tem network architecture (see “SNA 
Strategies,” Art Krumrey, July 1985, p. 
40.) Emulation of the 3278/79 is essen¬ 
tial to workstations operating in an IBM 
mainframe environment. A PC can emu¬ 
late a 3278/79 through 
* a LAN gateway, where a device on the 
IAN serves as a 5274/76 controller 
and each PC emulates a 327x termi¬ 
nal. (See figure 1.) 


• dial-in 3276 emulation, where a single 
PC is used to emulate both a cluster 
controller and a 327x terminal. This 
option also uses telephone lines and 
modems. (See figure 2.) 

• coaxially connected 327x terminal 
emulation, where a single PC is 
directly connected to a cluster 
controller and acts as a 327x device. 
(See figure 3.) 

The dial-in option provides the 
3278/79 emulation—and is the only op¬ 
tion when cluster controllers are not 
available—-but the maximum transfer 
speed is only 2400 baud even with re¬ 
cently released modems. This can be 
frustrating with program files of 50KB 
to 100KB or full 1,920-character screens. 

The last method is the obvious 
choice when LAN gateways are not pres¬ 
ent but 3274/6 cluster controllers are. 






















EMULATION 




In figure 1, a device on the LAN (not necessarily a PC) 
emulates a 3274/76 cluster controller and connects to the 
mainframe via a high-speed line. In figure 2, a PC emulates 
both 3278/79 terminal and 3276 cluster controller. This 
method is not economical if the cost of the line is high. 


The coaxially connected emulators are 
attached to IBM 3274/6 cluster control¬ 
lers and communicate with them at 
speeds of 2.63MB per second. The con¬ 
trollers communicate with the main¬ 
frame at speeds ranging from 9600 
baud with a leased line to 56Kbaud on 
a T1 carrier to direct channel connect 
speeds of up to 3MB per second. 

This article evaluates eight coaxially 
connected 3278/79 emulation hardware/ 
software packages currently on the mar¬ 
ket. This review is confined to boards 
distributed by the original makers to 
avoid comparing a board with itself 
under another label. 

SERVICES RENDERED 

The basic service supplied by an emula¬ 
tor board with software is a functional 
duplication of the 3278/79 terminal on a 


PC with monochrome or color adapters 
and monitors. The several terminal 
models available differ in the number 
of characters displayed: 1,920 (24 lines 
by 80 characters); 2,560 (32 lines by 80 
characters); 3,564 (27 lines by 132 char¬ 
acters); or 3,640 (43 lines by 80 charac¬ 
ters); with regular or extended attribute 
bytes for the 3278 and base (4) or en¬ 
hanced (16) color for the 3279. Models 
3278-2 and 3279-2A are the most com¬ 
mon display systems and the most 
widely emulated. Some boards emulate 
several 3278/79 models. 

Some 3279 terminals also offer 
graphics adapter support, permitting 
terminal display of mainframe-gener¬ 
ated color graphics. Some mainframe 
software packages (GDDM—Graphical 
Data Display Manager—and sas graph, 
for example) require this support; a few 


of the 3279 emulators make it available 
as an added feature. 

Users, however, also need to trans¬ 
fer local PC data to the host mainframe 
and vice versa. This raises many ques¬ 
tions: Are file transfers supported under 
CMS? Under TSO? Can binary files such 
as load modules be transferred, or only 
text files? Because the files are stored in 
ASCII on the PC and in EBCDIC on the 
mainframe, are the data automatically 
translated between the two character 
encoding schemes? Is integrity (error) 
checking performed during the trans¬ 
fer? Is there a mainframe software com¬ 
ponent to the file transfer? If so, how is 
it installed? These and other questions 
are answered in various ways by the 
3278/79 emulator packages. 

Consider the PC keyboard. Its 
layout is different from that of the 
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FIGURE 3: Mainframe Connection through Cluster Controller 
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This configuration is common practice in large 3278/79 terminal installations. It 
permits 3278/79 terminals to be mixed with emulator-equipped PCs. 


3278/79; therefore, each 3278/79 key 
must be mapped onto a corresponding 
key on the PC. If every 3278/79 key is 
not duplicated on the PC emulator, then 
a degree of 3278/79 functionality is lost. 
Most of the emulators duplicate 90 per¬ 
cent of the standard keys and functions, 
with the exception of the Cursor Select 
and Screen Print keys. Cursor Select al¬ 
lows a terminal without a light pen to 
simulate an entry in a pen-selectable 
field, an important factor in many CICS 
applications. Screen Print allows a 
3278/79 to dump screen images to a 
printer connected to the 3274/6 control¬ 
ler. Most emulators do not support this 
function, but provide screen dumps to a 
printer connected directly to the PC. 

A workstation PC must operate si¬ 
multaneously as a 3278/79 terminal and 
a stand-alone computer. Most emulators 


accomplish this through memory-resi¬ 
dent software that allows the user to 
switch between 3278/79 sessions and 
DOS with a “hot key.” DOS reentrancy 
problems limit the screen-image cap¬ 
ture feature in resident emulator soft¬ 
ware; because of this, many packages 
also offer a nonresident mode, in which 
switching to a 3278/79 session requires 
reloading the emulation software each 
time. Note, however, that because most 
3278/79 boards have on-board proces¬ 
sors and memory, exiting a nonresident 
session does not mean a loss of connec¬ 
tion or session with the host. 

Ease of installation is an important 
consideration, particularly when special¬ 
ized software must be installed on the 
mainframe. A user experienced only 
with applications programs on the PC 
needs clear, step-by-step documentation 


on the mainframe file-transfer compo¬ 
nent. This job should fall under the 
realm of the systems software group; 
but in many cases, the PC user is un¬ 
supported by the MIS department. 

The installation of the board itself 
is also a concern. Because all PCs are 
not configured identically, a unique in¬ 
terrupt level for the emulation board is 
not always possible, and neither is a 
unique address for the board’s memory. 
Although the board may be set to a de¬ 
fault interrupt level and address at the 
factory, it must permit easy reconfigura¬ 
tion during installation—generally with 
the use of DIP switches and jumpers. 
The documentation must be clear, 
pointing out potential conflicts with sys¬ 
tem resources such as serial or parallel 
ports or BIOS routines. The product 
should include diagnostics to test the 
emulator in case of initial malfunctions. 
Table 1 lists the products’ features. 

EMULATION EVALUATION 

These 3278/79 emulation packages were 
tested on an IBM 3081-D mainframe 
running OS/MVS, TSO, and ISPF. They 
were attached to a 3274 cluster control¬ 
ler communicating via a T1 carrier to a 
remote 3705 communications controller 
using IBM’s SNA protocol. 

IBM 3278/79 Emulation Adapter. IBM sells 
the full-length, single-slot board, control 
program, and mainframe components 
of the file-transfer software separately. 
The package emulates only the 3278-2 
and the 3279-2A/S2A, which means it is 
limited to four colors and does not sup¬ 
port mainframe graphics in 3279 emula¬ 
tion. The installation of the mainframe 
software is better left to a systems spe¬ 
cialist in spite of the clarity of the docu¬ 
mentation. However, even the neophyte 
could handle the step-by-step instruc¬ 
tions for creating a working diskette 
and starting up the emulation software. 

The IBM file-transfer program is 
excellent. It is supported under both 
VM/CMS and MVS/TSO and uses the 
same protocol and mainframe software 
as the IBM 3270-PC. This protocol has 
been adopted by several other manufac¬ 
turers of 3278/79 boards and has be¬ 
come a de facto standard. The program 
supports the transfer of both text and 
binary files of varying record lengths on 
both the mainframe host and the PC, 
and includes extensive validity check 
ing. Files are transferred rapidly in 
4,096-byte blocks. In addition, the 
program is able to perform 
ASCII/EBCDIC translations. 

The memory-resident emulator 
software functions well, permitting the 
user to switch easily between a DOS 
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The graphics card in yoiir AT was 
actually niadcioi* ajnere PC. 



There’s never been a graphics 
card made especially for the AT. So 
everyone has had to limp along with 
graphics cards made for the PC. 

Introducing the first 
monochrome graphics card 
actually made 
for the AT. 


But now you don’t have to put 
an 8-bit card in your 16-bit system 
anymore. And you can still get full 
Hercules™ and HBASIC™ 
compatibility. 

Not only that, now you 
don’t need a memory card to 
AT up to 640K, 

Because our High 
Speed Monochrome 
Graphics/Memory 
Adapter is not 
only the first 
-speed, 16-bit 
for the 

AT, it also adds up 
to 384K memory to the AT 
Screen updating three times 
faster ■ High-resolution graphics 


(720 x 348) ■ Superior 9 x 14 IBM- 
standard characters ■ 64K screen 
memory for bit-mapped graphics 
■ Parallel printer port. 

It’s the AT of graphics cards. 
For more information about 
the Classic High Speed Monochrome 
Graphics/Memory Adapter and the 
name of your nearest dealer, phone 
408/434-9333. Because if you’re not 
with Classic you’re not where it’s 
really AT. 

SB CLASSIC 

Everything you always 
wanted from IBM. 

Classic Technology Corporation 
2090 Concourse Dr., San Jose, CA 95131 
408 434-9333, FAX 408 434-0674 


IBM is a registered trademark of International Business Machines Corporation. CLASSIC is a trademark of Classic Technology Corporation. 
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TABLE 1; 3278/79 Emulators Features Comparison 



IBM’s emulator, while a good performer, is feature poor in comparison. Only forte pj supports mainframe color graphics. 


session and a 3278/79 session with Alt- 
Esc. Other key combinations let the 
user reboot DOS while retaining the 
emulation session or completely sus¬ 
pend the DOS session. The user also 
may start up the PC with only a 3278/79 
session and initiate DOS later. 

IBM’s 3278/79 Emulation Control 
Program redefines the PC keyboard to 
include virtually all functions of the 
3278/79 keyboard (U.S. English only, in¬ 
ternational versions are not supported). 
The only important key missing is Cur¬ 
sor Select, which prevents the use of 
this emulator in some CICS applica¬ 
tions. The IBM emulator is one of the 
few that supports 3274 Entry Assists. 

This package does have its short¬ 
comings. For example, although the 
emulator permits output to a printer at¬ 
tached to the cluster controller, it has 
no provision for screen dumps from a 
3278/79 session to a local printer at¬ 
tached to the PC. Another convenient 
feature offered by many emulators but 
absent in the IBM emulator is the ability 
to save screen images to the PC’s disk. 


Further, the interrupt vectors (50H 
through 57H) and I/O port (2D0H 
through 2DFH) used by the IBM board 
are permanently set. Any applications or 
other boards that use these addresses 
may not operate concurrently; applica¬ 
tions that write directly to the video 
buffer also can cause conflicts. But a 
more serious problem is presented by 
the 3278/79 Emulation Control Program, 
which examines the ROM BIOS for the 
IBM copyright message. If the message 
is not found in ROM, the program re¬ 
turns to DOS with an error message— 
the product is incompatible with any¬ 
thing but an actual IBM PC. 

The emulation package also falls 
short in another area: no diagnostic 
routines are provided and the trouble¬ 
shooting documentation is at an ele¬ 
mentary level. For example, if the an¬ 
swer to the question “Did the program 
load successfully?” is no, the user is ad¬ 
vised to “Contact the point of purchase 
of your PC3278 Control Program.” 
Persyst/Emulex COAX/3270. Persyst, a 
division of Emulex, Inc., produces the 


COAX/3270, which includes a single¬ 
slot, full-sized board and emulation soft¬ 
ware. The COAX/3270 File Transfer Pro¬ 
gram, written by CDI Systems, Inc., is 
sold as a separate product. Like the IBM 
emulator, the COAX/3270 can duplicate 
but a few 3278/79 models, in this case, 
the 3278-2 or 3279-S2A/S2B. It provides 
base color support only and no main¬ 
frame graphics. 

The file-transfer package comes on 
a diskette with an awkward copy-protec¬ 
tion scheme. The first attempt to create 
a working disk, following the directions 
in the package, produced an unsuccess¬ 
ful copy—the program would not run. 

A second attempt was thwarted by the 
protection scheme, which allowed only 
one copy. A call to CDI Systems, Inc. 
(not Persyst) produced a code that per¬ 
mitted another copy. This time the 
batch files were examined and a minor 
error corrected; the working copy was 
made by executing each step manually. 

The COAX/3270 file-transfer pack¬ 
age works with both CMS and TSO. The 
CMS version supports only text files; the 
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The fastest, smallest and most efficient 
way to connect your PC to the System 
34/36/38. 

When you need to work with system data, 
vou want an emulator that’s up to speed. At 
19,200 bps, the PC 5251/PLUS™ from Emerald 
Technology transfers files faster than any other 
Model 12 emulator—it’s twice as fast as a 
standard 5251 terminal! 

The PC 5251/PLUS was developed by Soft¬ 
ware Systems, Inc., experts in PC-System/3X 
communications. PLUS is streamlined to require 
l A the memory of IBM’s emulator and still 
offer all these features: 


Hot Key —Lets you switch from PC to emulator 
mode and back with the stroke of a key. 

Keystroke Files —Lets you predefine 
responses to system prompts for automatic or 
unattended operation. 

Small Size— Lets you use the short slots on an 
IBM PC, XT, AT or compatibles. 

Light Pen Support— An alternative to 
keyboard input for special applications. 

File Transfer Support— Works with SSI’s 
Emulator Transfer Utility™ for high speed 
bidirectional file transfer. 


Backed by extensive technical support from 
the System/3X specialists, Emerald Technology’s 
PC 5251/PLUS is not the biggest, but the best. 

Call today for a dealer near you. 

(206) 462-8200 



1601 116th Ave. NE, Bellevue, WA 98004 (206) 462-8200 


PC/5251 Pll : S and Emulator Transfer Utility are registered trademarks of Software Systems. Inc. IBM Is a registered trademark of International Business Machines. 
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TSO version supports text and binary 
files. Both use the mainframe editor 
(XEDIT for CMS, EDIT for TSO). Each 
of these editors allows files of varying 
record lengths to be transferred. How¬ 
ever, because this package has no host- 
based file-transfer software, validity 
checking is not performed during the 
transfer. Under the CMS option, files 
are transferred by records rather than 
in large blocks, which makes transfer 
much slower. Like IBM, COAX/3270 
handles the ASCII/EDCDIC conversion. 
The speed of file transfer under TSO 
depends upon an installation’s TSO 
EDITOR work-file size. The larger the 
work file, the faster the transfer. The 
rates can approach those of IBM. 

The installation for this package is 
well documented. All of the files on the 
distribution diskette are explained, and 
instructions are given for backing up 
the files and creating a working disk. 
The emulation software is written by 
Persyst, not CDI, and it is not copy pro¬ 
tected; its installation went smoothly. In 
addition, the user may reconfigure the 
address of the board’s 32KB memory 
(initially C0000H-C7FFFH) and the inter¬ 
rupt level (initially level 3) via DIP 
switches and jumper blocks. 

The emulator performed as prom¬ 
ised, although the screen behaved 
strangely while capital letters were 
being entered. (The cursor went to the 
bottom left screen position after each 
keystroke of an uppercase character.) It 
includes some important features, such 
as screen image capture to the local 
printer, or, if the emulator is not mem¬ 
ory resident, to disk; extensive on-line 
help; and the ability to run in resident 
or nonresident mode. In resident 
mode, the user may switch to and from 
the DOS session using the Shift-Shift 
combination. Note, however, that this 
poses a potential conflict with SideKick, 
which also uses Shift-Shift. 

The COAX/3270 software comes 
with a redefinition of the PC keyboard 
to the functions of the 3278/79 key¬ 
board (U.S. English edition). The pack¬ 
age also includes definitions for the 
British, French, German, Italian, and 
Spanish keyboards. Or, the user may 
create keyboard definitions using a utili¬ 
ty program provided in the package. In 
spite of all this, several important 
3278/79 keyboard features are missing 
from the COAX/3270 keyboard defini¬ 
tion, including Apostrophe, Attn, Ident, 
NumLock, Sys Req, and, as in the case 
of IBM, Cursor Select. 

The hardware provides a self-test 
diagnostic feature at power-up, but this 
is as far as the diagnostics go. No rou¬ 


tines are included to test for a correct 
installation. A brief appendix in the 
manual gives limited but well thought- 
out hints for troubleshooting. 

LINKUP System COAX. Information Tech¬ 
nologies, Inc. produces this system, 
which includes a single-slot, full-sized 
board, emulation software, and file 
transfer software as an option (at extra 
cost). Although the documentation 
states that linkup emulates a 3278-2 dis¬ 
play station only, 3279-S2A emulation 
can be achieved using the color redef¬ 
inition utility provided in the package. 
However, ITI’s emulator does not pro¬ 
vide support for 3279 graphics. 

As with the Persyst COAX/3270, 
linkup’s optional file-transfer software 
was written by CDI Systems. The pro¬ 
grams exhibit similar features and ap¬ 
pear to function identically: the linkup 
program has a similar copy protection 
scheme and it supports both CMS (text 
only) and TSO (text and binary) via the 

through memory-resident 
software, most emulators 
allow the user to switch be¬ 
tween 3278/79 sessions and 
DOS with a “ hot-key ’’ combi¬ 
nation, typically Shift-Shift. 


mainframe editors. Its limitations also 
are similar: it has no validity checking, 
and it operates slowly in CMS and only 
moderately faster in TSO. 

The hardware installation instruc¬ 
tions consist of two sentences: “Instruc¬ 
tions for installing option boards, such 
as linkup Coax, in IBM Personal Com¬ 
puters are provided in the options sec¬ 
tion of the IBM Personal Computer 
Hardware Reference Library Guide to 
Operations. For installation of the linkup 
Coax in IBM-compatible personal com¬ 
puters, refer to the computer manufac¬ 
turer’s user documentation for specific 
instructions on installing option 
boards.” No information about board 
addresses, interrupt levels, or possible 
conflicts with other peripherals or pro¬ 
grams is provided; nor are instructions 
for backing up the diskette or making a 
working copy included. A neophyte may 
feel forced to use the distribution dis¬ 
kette, a dangerous situation. 

Nevertheless, the linkup emulator is 
a versatile package. The appearance of 


the 3270 status line is much like that of 
the IRMA board (see below), with ex¬ 
cellent graphic representation of the 
status line symbols. The emulator oper¬ 
ates in memory-resident and nonresi¬ 
dent modes. In resident mode, some of 
the extended features, such as screen 
image capture to disk, do not function. 
The package provides hot keys for the 
conversion between modes, to switch 
between DOS and 3278 sessions, to 
convert from color to monochrome dis¬ 
play, and to capture screen images to 
local printers in either mode. 

The linkup software offers a rather 
complete U.S. English keyboard. Al¬ 
though it does not support international 
versions, it does include a utility that al¬ 
lows the user to redefine the 3270 key¬ 
board in any manner. In addition to the 
standard keys offered, linkup includes 
such useful extras as Attn, Sys Req, 

Ident, Test, and (for CICS users) Cursor 
Select. It even has equivalents of the 
3278 cursor fast movement keys. 

The manual for this package is ex¬ 
tremely poor. It has no information on 
error messages, diagnostics, or trouble¬ 
shooting, but it does list a telephone 
number for technical support. The 
hardware does offer two innovative, 
firmware-based diagnostic tests: a 
power-on test (which was not seen in 
action because the evaluation board 
functioned properly) and a coax test 
that is invoked from the keyboard with 
the results displayed in the status line. 
FORTE PJ (3278/79). This product from 
Forte Data Systems includes a single¬ 
slot, full-sized board and software that 
allows the PC to emulate 3278 models 
2, 3, and 4 and 3279 models S2A, S2B, 
or S3A with seven-color extended high¬ 
lighting in all terminal modes. Only 
Attachmate (see below) offers a wider 
range of emulation. Options sold sepa¬ 
rately include file transfer packages un¬ 
der either CMS or TSO, multiple ses¬ 
sion windowing and 3270-PC emulation, 
and 3279-S3G emulation (which permits 
full color graphics support). 

The optional file-transfer package 
includes a diskette for the PC software 
and a 1600-bpi magnetic tape for the 
mainframe software. The documentation 
includes well-written installation in¬ 
structions for both. The mainframe in¬ 
structions are presented in an orderly 
fashion, but knowledge of JCL, CLISTs, 
ISPF (if installed), and system specifics 
is required. Installation of the PC soft¬ 
ware also is straightforward and, in fact, 
is included as one step in the general 
installation of the forte pj emulator. 

Forte offers two separate file trans¬ 
fer products for CMS and TSO. This 
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AW . . . 

WHAT THE HECK! 


ProDesign II 

The Easy to Use CAD System! 

ProDesign II is one of the most advanced GAD packages available 
for microcomputers. We think it’s absolutely the easiest to use. 
With competitive GAD systems priced at $1500 to $2500, we were 
posed with the problem of setting our price. 

ProDesign II works a wide variety of digitizers and mouse 
devices. It works with nearly any plotter or printer available for 
the IBM PC. ProDesign II can produce plotter quality drawings 
on ordinary dot matrix printers - a feature found exclusively on 
ProDesign II ProDesign II utilizes a virtual screen 4 times the 
size of the physical screen to make it practical to produce draw¬ 
ings on a normal resolution IBM monitor. ProDesign II is truly 
an outstanding GAD package for the IBM PC and compatiblea 
The question we had to answer was: Even though we had abetter 
product, should we price it higher than the other GAD systems, 
on the market? 

We did market studies and calculations We consulted with 
experts We drew charts and graphs We used the finest spread¬ 
sheet programs money could buy. When it came right down to it,. 
we still didn’t know what to sell ProDesign II for. $2995? $2495?' 
$1995? We even considered $995. 

Then, in the great American tradition, we said, “AW.. .WHAT' 
THE HECK! Let’s see the other guys beat this price!” ProDesign 
II costs $299. At that price, you can’t go wrong! 


AW.. .WHAT THE HECK! 

*299.95 



• -14* FT.--■* 

--184 FT.-—-• 

• -184 FT.---- 

THE SPACE SHUTTLE DISCOVERY 


American Small Business Computers 
118 South Mill 
Pryor, Oklahoma 74361 
918/825-4844 




Why should you get ProDesign II? Four simple reasons: 

1. ProDesign II is easy to use. You won’t have to spend 
weeks learning simple functions. 

2. ProDesign II works with the hardware YOU own 
ProDesign II supports most printers and plotters 
available for the IBM PC, as well as a wide variety 
of digitizers and mouse devices. 

3. ProDesign II can produce plotter quality output 
on ordinary dot matrix printers. (The B1 Bomber 
above was printed on an Epson RX-80.) 

4. ProDesign II is priced 70% to 80% below competitive 
products! 

What do you need to run ProDesign II? An IBM PC or compatible 
with 512K RAM and graphics capability. 

How do you get ProDesign II? See your local computer dealer 
or contact us. 

ProDesign II - The Easy to Use CAD System! 
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evaluation pertains only to the TSO 
product, TSO-Fortenet (although a Forte 
representative affirmed that CMS-Forte- 
net is similar.) TSO-Fortenet is the most 
powerful file-transfer package in this 
field. In addition to allowing both vary- 
ing-length-text and binary-file transfer 
between the PC and the mainframe, it 
also supports transfer to the MVS 
SYSOUT and INTERNAL READER. Trans¬ 
fers to SYSOUT permit the user to send 
PC files directly to mainframe output 
devices such as laser printers or high¬ 
speed line printers. Transfers to the 
INTERNAL READER permit mainframe 
batch jobs stored on the PC to be sub¬ 
mitted directly to the mainframe. The 
product supports both ACF2 and RACF 
security systems. TSO-Fortenet has only 
one major limitation: it will work only 
when forte pj is running in non¬ 
memory-resident mode. 

In spite of this, TSO-Fortenet offers 
a variety of special features. It functions 
in TSO’s native READY mode and in¬ 
cludes full support for ISPF with six 
easy-to-use menu screens. It includes a 
series of mainframe CLISTs for batch 
uploading and downloading, the most 
powerful of which is BACKUPHD, used 
to back up directly to the mainframe all 
the files in specific PC directories. As a 
result, streaming tape or any other PC- 
based backup systems are unnecessary. 

Forte’s file-transfer facility, with 
both mainframe and PC components, 
includes extensive validity checking 
during transfers. Its 4,096-byte block 
size permits a faster rate than some of 
the other record-oriented packages. The 
documentation includes descriptions of 
the ASCII-to-EBCDIC and EBCDIC-to- 
ASCII tables that Fortenet uses to ac¬ 
complish all of its character translation. 

The forte pj emulator functions 
well and all of its features work as doc¬ 
umented. When using a color graphics 
board and color monitor, the emulator 
comes up in 3279 mode without requir¬ 
ing the user to define the colors. The 
status line includes items not found on 
the 3278/79 line, such as a resident 
mode indicator, which shows if PJ is 
memory-resident, and a model number 
indicator, which shows the current 
emulation model, forte pj uses the 
Shift-Shift hot key to switch between 
327x and DOS sessions. Its emulator in¬ 
cludes many of the extended features 
found in other packages: screen image 
capture to disk, local screen print, ini¬ 
tiation of resident mode, and diagnostic 
tests. Users should note, however, that 
these extended features and file-transfer 
functions are available only in non- 
memory-resident mode. 


forte pj is one of the few emulators 
to provide all of the functions of a 
3278/79 keyboard, including Cursor 
Select. With the custom configuration 
program FDSCONF, the user can 
change the model emulation, keyboard 
layout, video interface and monitor type 
specification, color, and attributes, base 
address, printer port, foreign country 
keyboard and display, extended attri¬ 
bute support, and PC model. In addi¬ 
tion to the default U.S. English key¬ 
board, forte pj also supports the Aus¬ 
trian/German, Belgian, Brazilian, Dan¬ 
ish, Finnish, international, Italian, Portu¬ 
guese, Spanish, U.K. English, Norwe¬ 
gian, Swedish, and French keyboards. 

This product’s manual is one of the 
most complete. Offering detailed step- 
by-step instructions on both hardware 
and software installation, it takes the 
user through diskette backup and work¬ 
ing copy generation. The system comes 
with standard default values for PC type, 

\loRTE PJ’s TSO-Fortenet 
is the most powerful file 
transfer product in the field, 
hut it runs only in 
non-memory-resident mode. 


interrupt level, 3278/79 model type 
emulation, and other necessary parame¬ 
ters. It determines the base I/O address, 
video interface type, monitor type, and 
printer port from the motherboard DIP 
switch settings. Any of these parameters 
can be changed with FDSCONF. 

The manual also has extensive, 
well thought out sections on diagnos¬ 
tics, troubleshooting, and error mes¬ 
sages, including an excellent discussion 
of potential base I/O address conflicts 
with other boards. The package con¬ 
tains an installation diagnostic program 
and troubleshooting routines. 

Attachmate 3-N-l 3270 COAX Adapter. At- 
tachmate offers the most versatile emu¬ 
lation boards and software on the mar¬ 
ket. Its 3-N-l adapter is so named be¬ 
cause it will run not only Attachmate’s 
own software, but also software for the 
IBM 3278/79 emulator board and the 
IRMA board. (Some features of IBM’s 
and DCA’s software are not available 
when running on the 3-N-l; tables sum¬ 
marizing supported and unsupported 
features are included in the manual.) 
The documentation indicates that 3-N-l 


will run PC-Focus from Information 
Builders, Goldengate from Cullinet, In¬ 
teractive PC Link from McCormack & 
Dodge, and Tempus Link from Micro 
Tempus. Attachmate’s 3270-PC emula¬ 
tion software also is interchangeable 
with the IBM adapter and the IRMA 
board. The 3-N-l adapter with Attach¬ 
mate’s emulation program will emulate 
models 2, 3, 4, and 5 of both the 3278 
and 3279, thus providing the widest 
emulation range of all packages tested. 
Its only significant shortcoming is that it 
does not offer the 3279 graphics sup¬ 
port available with the forte pj. 

The file-transfer routine, included 
with the package’s PC 3270 Emulation 
Program, offers support both for a pro¬ 
prietary file-transfer protocol using 
TSO’s EDIT or CMS’s XEDIT (similar to 
linkup or Persyst COAX/3270) and the 
host-supported protocol that is available 
with IBM’s 3278/79 Emulation Control 
Program and 3270-PC. IBM host pro¬ 
grams required are number 3664-281 
for CMS, 3665-311 for MVS TSO, and 
5798-DHQ for CICS (MVS/VM DOS). 

The editor-based transfers are slow, 
have no validity checking, and only pro¬ 
vide support for text file transfers; they 
require no additional software and no 
mainframe installation. The host-sup- 
ported routines are fast and include ex¬ 
tensive validity checking, but they re¬ 
quire the additional IBM programs and 
mainframe expertise for installation. 

The Attachmate PC 3270 emulation 
program offers many features beyond 
die standard 3278/79 emulation. Be¬ 
cause it also emulates a 3270-PC, it can 
accommodate seven active windows, in¬ 
cluding four simultaneous host terminal 
and printer sessions, two notepads, and 
a PC window running DOS (any version 
from 2.0 to 3.1). The emulation soft¬ 
ware is always resident, and rather than 
using traditional hot keys to move be¬ 
tween DOS and 3278/79 sessions, the 
user jumps among the seven windows 
using the 3270-PC-style window man¬ 
agement keys. However, it will function 
at a similar level to the other products 
using only two active windows: one for 
DOS and one for the host. 

Attachmate’s emulator includes 
many other extended features, such as 
3270 printer emulation (LU3 print con¬ 
trols for a 3287 with a 2,048-byte buffer 
size), screen-image capture to either 
disk or local printer, and data block 
copying between windows. Its window 
management commands—jump, corner, 
size, add, delete—are virtually identical 
to those for the 3270-PC. 

The Attachmate software has a 
unique copy-protection scheme. If the 


FEBRUARY 1986 


57 













When we introduced JLASER, we knew it 
was the ultimate solution to current laser printer 
limitations. Like all good things, it's catching on 
fast. The list of software companies that back 
JLASER is expanding rapidly. We are pleased 
to welcome this latest addition to our growing 
software family of JLASER supporters. 

JLASER is a controller that piggybacks 
onto a JRAM-3 or AT-3 two megabyte 
memory board giving laser printers the 
speed and versatility they were meant 
to have. It plugs directly into the printer 
engine of the H-P LaserJet™ or other 
Canon-based printers. Our interface 
transfers bit-mapped images from RAM, 
bypassing the on-board print buffer 
and most of the control circuitry. It 
opens up a creative new world of 
graphics and multiple type font com¬ 
binations, and still gives you plenty of 
RAM to use for programs, data, and 
electronic disk. 
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JLASER is the powerful, eco¬ 
nomical, and efficient solution to 
all your laser printer problems. 


TALL TREE SYSTEMS 

1120 San Antonio Road 
Palo Alto, CA 94303 
(415) 964-1980 
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software is being used with an IBM or 
IRMA board, a key disk is required in 
drive A:. If it is being used with the 
3-N-l board, the key is located in the 
firmware on the board. The 3270-PC 
emulation program includes an exten¬ 
sive configuration utility that covers 
many languages (U.K. English, French, 
Italian, Austrian/German, and Spanish, 
in addition to the default, U.S. English), 
user keyboard mapping, adapter board 
and host window session parameter se¬ 
lection, and window profiles. All 
3278/79 keys are supported except Cur¬ 
sor Select and the fast arrow keys. 

The installation goes smoothly be¬ 
cause of complete and well-written doc¬ 
umentation. Instructions for both hard¬ 
ware and software discuss I/O and 
memory address considerations and 
compatibility limitations. When emulat¬ 
ing the IRMA board, 3-N-l uses I/O ad¬ 
dresses 220H-227H and memory ad¬ 
dresses CE000-CFFFF; for the IBM 
board, it uses I/O addresses 2D0H- 
2D7H (the IBM board has no on-board 
memory, hence no memory mapping). 
The 3-N-l’s I/O and memory addresses 
can be changed via jumper blocks. 

The two manuals contain well-writ- 
ten sections on troubleshooting and er¬ 
ror handling. The 3-N-l diagnostic test 
program, provided with the board, lets 
the user verify installation and pinpoint 
operational problems that occur after¬ 
ward. The diagnostic has both a stand¬ 
alone and on-line mode and tests all 
major functional areas of the adapter, 
including PC-to-adapter I/O control, 
shared memory, the coax processor, 
and the coax-peripheral interface. 
Attachmate’s diagnostic program is the 
most thorough of those tested. 

IRMA 3270 board. Digital Communica¬ 
tions Associates’ IRMA board, with its 
E78 Emulation Software, was the first 
3278/79 emulator on the market. It has 
evolved into one of the most complete 
packages available. The IRMA package 
can emulate 3278/79 models 2, 3, and 4, 
which equals or surpasses all boards 
except the Attachmate 3-N-l. 

In addition to the extended fea¬ 
tures (such as screen-image capture to 
disk and printer, keyboard configura¬ 
tion, and file transfer) offered on many 
boards, IRMA is the only product to 
provide full light-pen support. It does 
so through emulation of Cursor Select 
to simulate a light-pen selection. In ad¬ 
dition, when the E78 terminal emulator 
is used with the IBM Color Graphics 
Adapter and a light pen (such as the 
pen by FTG Data Systems) is connected 
to the adapter, it fully emulates the IBM 
selector pen option on the 3279. 


IRMA supports data entry to IBM 
mainframes through character-oriented 
serial devices attached to the COM1 ser¬ 
ial port. The interface permits such op¬ 
tions as bar code or optical character 
readers and touch input screens (such 
as the one manufactured by Touch 
Technology). For displays equipped 
with special character generator ROMs 
(which are available from DCA or 
STSC), IRMA supports the IBM APL/1 
character set and keyboard. 

Like 3-N-l, IRMA offers two file- 
transfer protocols. IRMAlink FT78X, a 
program that comes standard with the 
E78 software, uses XEDIT on the host 
running VM/CMS and TSO EDIT on an 
MVS/TSO host. It operates similarly to 
the editor-based file-transfer programs 
provided by other manufacturers, and 
supports text and limited binary file 
transfers. Editor-based transfers are nat- 

Dc4’v IRMA has evolved 
into one of the most com¬ 
plete 3278/79 emulation 
packages available. 


urally slow, but IRMAlink uses POWER- 
INPUT in XEDIT to improve perform¬ 
ance on file uploads. (POWERINPUT al¬ 
lows “stream” character input without 
waiting for prompts.) The binary mode 
is used for transfers from PC to PC by 
uploading to the host from one PC and 
downloading to another. Archival stor¬ 
age of PC files on the mainframe is 
done in the same way. However, the 
transfer of binary files that the host can 
recognize is not supported. 

The problem is that 8-bit bytes can¬ 
not be transmitted through mainframe 
editors, which deal only in 7-bit charac¬ 
ters. (The high bit usually is usurped in 
some sort of parity-checking scheme.) 
PC binary files must be converted into 
two 7-bit characters before uploading 
through XEDIT or TSO EDIT. The char¬ 
acter files stored on the mainframe are 
restored automatically to binary form 
when they are downloaded to a PC. For 
the mainframe to use them, a conver¬ 
sion utility must be written on the 
mainframe end to reassemble the char¬ 
acter pairs into the original 8-bit bytes. 
DCA does not provide such a utility, 
nor do any of the other vendors em¬ 
ploying a similar conversion scheme. 

DCA does, however, bundle IRMA¬ 
link FT/TSO and FT/CMS with the IRMA 


board to handle binary file transfers. 
IRMAlink is a high-speed file-transfer 
software package with both micro and 
mainframe components. The mainframe 
portion is distributed via two media: 
diskette and 1600-bpi magnetic tape. 
The diskette-based software can be 
uploaded using FT78X; the tape-based 
files can be unloaded using mainframe 
utilities. TEST.TXT, a file that is in¬ 
cluded on the distribution diskette, tests 
the file-transfer function. 

FT/TSO can be run using either 
menu or single-command format. The 
former makes FT/TSO menu driven and 
allows access to the transfer type as¬ 
signed by FT/TSO and to the transfer 
parameters. The latter makes FT/TSO 
command driven, and does not allow 
changing transfer types or parameters. 

IRMAlink FT/TSO provides for the 
transfer of binary and text files of vary¬ 
ing lengths. It supports both sequential 
and partitioned data sets. Through the 
use of predefined parameters (block 
size, LRECL, record size, and so on) 
each transfer requires only a fairly sim¬ 
ple command. The predefined param¬ 
eter file can be modified via a menu 
screen invoked by a function key. 

IRMA’s E78 emulator program can 
be activated with four options: basic 
E78 program, E78 with screen-save 
capabilities, E78 with screen-store and 
recall capabilities, and E78 with both 
screen save and screen store. Screen 
save records the screen image on disk; 
screen store stores the screen image in 
dynamic memory for recall anytime 
while E78 is active. Once activated, E78 
defaults to nonresident mode. It is 
switched to resident using a hot key. In 
resident mode, the user can switch be¬ 
tween 3278/79 and DOS sessions using 
another hot key. Like other packages, 
E78 does not offer the screen-image 
save function in resident mode. How¬ 
ever, DCA is the only firm to compen¬ 
sate for this by allowing the user to acti¬ 
vate simultaneously both the resident 
and non-resident forms of the emulator 
program. In resident mode, the user 
simply switches to the DOS session and 
initiates E78 again and is in nonresident 
mode. (When in simultaneous mode, 
the emulator uses twice the amount of 
memory, that is, 192KB.) 

IRMA’s E78 software provides com¬ 
plete 3278/79 emulation of the U.S. En¬ 
glish keyboard. Using the GENX utility 
the keyboard and screen type can be 
reconfigured for APL, TEXT, and DATA 
ENTRY ASSIST (the latter is supported 
by IRMA and IBM only). GENX also de¬ 
fines the light pen, 3278/79 model, 
color, COM port, and PC look-alike 
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Expansion 

Connector 


E.M.S. PLUS 6 

Daughter Board 
Enhanced Graphics 
Adapter 


ONLY SEATTLE TELECOM & DATA 
solves the expanded memory and 


speed problems of the IBM PC/XT 

• 2MB EMS Memory • 16 Bit Data (PC-286 Support) 

• Both Intel & AST Specifications Support 


80286 (6, 8, 10, MHz) 


Optional 80287 (5,8, MHz) 


• Fully compatible with 
both Lotus/Intel/Micro¬ 
soft E.M.S. 3.2, and 
AST/Quadram 
Enhanced E.M.S. 

• 0-2 megabytes 
expandable memory 
on one board 

• Compatible with Lotus 
1-2-3, Version 2.0, 
Symphony, Version 1.1 
and Framework, 
Version 2.0 

• 100% PC-DOS 
Compatible 

• One Year Warranty 


E.M.S. memory Plus 8 with an 
Enhanced Graphics Adapter.** 
TOP Board can be used as a 
standalone E.M.S. board or it can 
be driven by the Powerful PC-286 
Accelerator Board. By connect¬ 
ing the TOP Board with the 
PC-286 you will have solved the 
two biggest problems facing 
microcomputer users — Memory 
and Speed!! 

CALL (206) 883-8440 

JSSKSSBl SEATTLE TELECOM 

vjfini & data inc 

ViII it JJ 2637 151st PI. N.E. 

=SMll9 r Redmond, WA 98052 


Microsoft Expanded Memory 
Specification and the AST 
Enhanced E.M.S. specification. 
TOP Board's unique design pro¬ 
vides an efficient and flexible 
paging scheme for greater per¬ 
formance with E.M.S. applications 
and multitasking software. 

TOP Board offers the flexibility 
of using 2MB on one board taking 
up only one slot!! 

TOP Board comes with 
optional daughter boards that 
give users the flexibility of E.M.S. 
memory Plus A with a serial/paral 
lei ports and clock calendar* or 


■low, you can solve your mem¬ 
ory and speed problems with TOP 
Board TV from Seattle Telecom & 
Data. TOP Board is the only E.M.S. 
Board to either run 8 Bit or 16 Bit 
wide in the IBM PC/XT. It is the 
only board available that can 
be powered by the PC-286 card. 
Create larger Spreadsheets and 
Data base files on your IBM PC or 
compatible, and run programs 
such as Lotus,™ Symphony '' and 
Framework™ three times as fast 
as the IBM PC/XT. 

The TOP Board is fully com¬ 
patible with the Lotus/ Intel/ 


Top Board and PC 286 are trademarks of STD. Framework is trademark of Ashton-Tate. 
Lotus 1-2-3 and Symphony are trademarks of Lotus Development Corporation. 

IBM PC/XT is a trademark of International Business Machines Corp. 


Available 1st quarter '86 
Available 2nd quarter '86 
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patches for the 8086. IRMA does not 
support international keyboards. 

For operations assistance, DCA’s 
manuals are among the best. They take 
the user from elementary instructions 
for diskette duplication to an extensive 
technical reference outlining the 
board’s architecture and the internal 
workings of the E78 software. The doc¬ 
umentation contains BASICA subrou¬ 
tines for accessing IRMA’s screen buffer. 
The board is addressed as an I/O device 
on the system unit bus with device 
code of 220H through 227H; one draw¬ 
back is that these addresses are fixed 
and cannot be changed. 

Another of the very few disappoint¬ 
ments is IRMA’s minimal trouble¬ 
shooting support. The package contains 
no diagnostic programs and the manual 
devotes only three sparse pages to diag¬ 
nostics, troubleshooting, and error con¬ 
ditions. The conditions discussed were 
too general, even though the discus¬ 
sions themselves are good. 

IDEAcomm 3278. This package from 
IDEAssociates, Inc. includes a full-size, 
single-slot 3278 emulator board, emula¬ 
tion software, and a file-transfer package 
that supports MVS/TSO and VM/CMS. 
IDEAcomm 3278 enables the PC to 
emulate a 3278-2 or a 3279-S2A/S2B 
with eight-color support. It does not 
support mainframe color graphics. 

The file-transfer facility, XFER, al¬ 
lows transfers in both directions in a 
MVS/TSO or VM/CMS mainframe envi¬ 
ronment. This program, as other emula¬ 
tors, performs transfers using the main¬ 
frame editors and therefore provides no 
mainframe component for validity 
checking. The file-transfer program is 
menu driven, allowing the user to se¬ 
lect send or receive, text or binary files, 
record length and format, host data-set 
name, and PC file name. 

Binary transfers are accomplished 
by converting each 8-bit byte into two 
7-bit characters and transmitting the 
characters. If the remote system is a PC 
also running XFER, XFER will convert 
the two characters back into the origi¬ 
nal 8-bit byte. Otherwise, the transmit¬ 
ted data must be converted into binary 
data by a translator program (which is 
not supplied—it must be written by the 
user). As described earlier, the binary 
mode may be used to store PC binary 
files on the host for later downloads, 
but uploaded files cannot be used on 
the host itself. IDEAcomm also has a 
batch file-transfer facility, RUNFER, with 
which the user creates RUNFER. BAT, a 
file that contains information on multi¬ 
ple files to be uploaded and down¬ 
loaded. This feature is helpful since the 


file-transfer facility is editor based and 
therefore relatively slow. 

IDEAcomm 3278 includes some 
unique and excellent features. From a 
3278/79 session and without switching 
to DOS, the user can print and display 
PC files, obtain a PC directory listing, 
and access on-line help. The emulator 
also supports such features as screen- 
image capture to disk, locally connected 
printers, and controller-connected print¬ 
ers. With this product’s screen capture 
to disk, the screen image is captured in 
a single 1,920-byte file complete with all 
the 3278/79 screen attribute bytes. 

These bytes are the same as IBM’s ex¬ 
cept that the second-highest order bit 
(bit 6) of the attribute byte is always 1. 

In addition to the stand-alone non- 
memory-resident mode, IDEAcomm 
3278 also has a memory-resident mode. 
This mode makes the IDEAcomm pro¬ 
gram part of DOS, thus allowing the 
user to switch between 3278/79 sessions 
and DOS using a hot key. 

The software emulates a full 3278 
keyboard, including Cursor Select. The 
configuration utility supports keyboard 
remapping, but does not include sup¬ 
port for international versions. This util¬ 
ity also allows the emulator to simulate 
power off when the IDEAcomm is 
exited, define the printer (local or con- 

%h the IDEAcomm 3278 
emulator package, the user 
can print and display PC 
files from a 3278 session 
without switching to DOS. 


troller connected), and define the color 
for screen attributes. 

The well-written documentation 
made installation easy for both hard¬ 
ware and software. It includes extensive 
descriptions of the interface between 
the IDEAcomm board and the PC, 
which uses I/O ports 3E8H through 
3EAH and memory address E000H 
through EFFFH. The structure used to 
pass information between the two is de¬ 
scribed, and tips are offered on writing 
low-level application program drivers to 
interface to the 3270 display on the 
board. The manual also discusses the 
BASICA support subroutine included on 
the distribution diskette. 

The manual has several sections on 
diagnostic testing using software in¬ 


cluded in the package. The program is 
thorough and easy to use, and its docu¬ 
mentation well written, although quite 
technical for the novice. 

PCOX/PLUS. CXI’s PCOX was among the 
earliest 3278/79 emulators on the mar¬ 
ket. pcox/plus is a significantly enhanced 
version of the original product. The 
hardware is reduced to a half-size 
board, the only one tested. CXI’s pack¬ 
age is quite versatile, emulating 3278/79 
models 2, 3, 4, and 5. Like IRMA and 
the IBM board, pcox/plus supports the 
Entry Assist feature. It does not, 
however, support mainframe graphics 
or the PC light pen. 

The control program partially emu¬ 
lates the 3270-PC with one host session, 
one DOS session, and two notepad ses¬ 
sions. Notepad data may be cut and 
pasted to other sessions or windows, 
and may be combined with keyboard 
entries. The contents of the notepad 
windows may be saved to disk or sent 
to a local (PC) printer. 

CXI sells the PCOX 3270 Series File 
Transfer package separately. Like Attach- 
mate’s 3-N-l, the pcox/plus offers sup¬ 
port for basic file transfer based on 
TSO EDIT and CMS XEDIT, and an ad¬ 
vanced protocol running on the main¬ 
frame under TSO and CMS. CXI does 
not support CICS-based file transfers. 

The editor-oriented file transfer 
programs are easily implemented using 
TSO CLISTS or CMS XEDIT scripts. The 
basic protocol is slow, has no error 
checking, and does not handle binary 
files. Installations using ACF/VTAM sup¬ 
port for data communications can take 
advantage of the default maximum rec¬ 
ord size for the TRANSFER LIMIT. 

The advanced file-transfer protocol 
is well thought out and fast. Installation 
is complex and should be attempted 
only with the help of systems program¬ 
mers. CLISTS, JCL, and some 370 source 
code and object code must be uploaded 
using the basic file-transfer routines. 
Modification of the CLISTSs, JCL, library, 
and data set names and assembly and 
link editing must be done in order to 
complete installation. 

Although this advanced protocol 
does not follow the IBM standard, it is 
very versatile. It supports standard AS¬ 
CII text transfers (like the basic proto¬ 
col) and several other modes. The com¬ 
pressed mode replaces up to 64 succes¬ 
sive occurrences of the same character 
by a three-character sequence: escape, 
count, and character. On the host, this 
sequence is expanded to the original 
string. The binary (transparent) mode 
transfers an exact image of each byte. 
The file-transfer program translates each 
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BetterBASIC Version 2.0 

“I Wrote It, And I Recommend It.” 

“BetterBASIC has evolved into a programming environment which is 
completely compatible with GW BASIC and PC BASICA when running on 
IBM PCs and compatibles. Now you can easily load your old BASIC 
programs into BetterBASIC. BetterBASIC gives programmers use of the full 
memory of the computer and a structured language with true procedures and 
functions—like PASCAL and C. I wrote BetterBASIC and I recommend it. ” 

Ivar Wold, President • Summit Software Technology Inc • Norwood, MA 


ACCESS FULL MEMORY— 

BetterBASIC accesses the 
full memory of the com¬ 
puter enabling you to 
overcome Microsoft’s 64K 
barrier. 

INTERACTIVE 
COMPILER— BetterBASIC 
compiles to an intermediate 
code giving you five to six 
times the speed of tradi¬ 
tional BASICS. There is 
immediate feedback on 
line entry. 

COMPATIBLE— Version 2.0 
of BetterBASIC is GW-BASIC, 

PC-BASICA compatible 
when running on IBM 
PCs. BetterBASIC is easy to learn because 
the syntax is the same. 

STRUCTURE —Create well-organized 
programs using procedures and functions 
that are easily identified and understood. 
NOT COPY PROTECTED— Install 
BetterBASIC on your hard disk. BetterBASIC 
is licensed to the programmer, so you can 
compute at work and at home using the 
same copy of BetterBASIC. 

USER DEFINED KEYWORDS— The 
BetterBASIC language can be extended by 
adding your own procedures and functions 
to the language as keywords. 

RUNTIME SYSTEM —Creates stand-alone 
EXE. files. Developers can distribute their 
programs written in BetterBASIC without 
royalties. 


SAMPLE DISK— Contains a 
tutorial, a demo, and allows 
you to use an abbreviated 
form of BetterBASIC. It also 
contains a 60 page on-line 
mini manual. 

AND MORE —Such as DOS 
and BIOS ROM calls, 
Chaining, Overlays, Local 
and Global Variables, 
Recursion—Graphics and 
Windows—You can define 
up to five windows. 
Optional 8087/80287 
Math Chip Support. 
LIBRARIES—Write 
reusable code. 

TECHNICAL SUPPORT— 
Available to all registered users. 
BetterBASIC Runs on IBM PC, XT, AT and 
all IBM-compatibles. Ask your local dealer 
for BetterBASIC or call 1-800-225-5800 . 

In Canada call 416-469-5244. Also available for the 
Tandy 1000, 1200 and 3000 at Tandy/Radio Shack 


stores. 

PRICES: 

BetterBASIC $199 

8087/80287 Math Module $99 

Runtime System $250 

Sample Disk with Tutorial $ 10 



Because It’s The Best. 



Summit Software Technology, Inc 7 

106 Access Road, Norwood, MA 02062 

MasterCard, Visa, Checks, Money Order, C.O.D. accepted and P.O. on approval. 

BetterBASIC is a registered trademark of Summit Software Technology Inc. 

IBM PC, XT, AT, are registered trademarks of International Business Machines Corp> Tandy is a registered trademark of Tandy Corp. 

(If you're using BetterBASIC and would like to be featured in one of our ads, please write to the Director of Advertising at Summit.) 
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three-byte group to four bytes of 3270 
buffer codes, which are translated by 
the 3274/76 cluster controller (or clus¬ 
ter control program if in DFT mode) to 
EBCDIC. This is reconverted by the 
host-end software to the original three- 
byte groups. The user may specify com¬ 
pressed mode on this operation before 
three-byte translation to further speed 
up transfers. Finally, CXI offers an offset 
transfer mode for files that will be pro¬ 
cessed by ISPF. This replaces the first 
six or eight bytes of each record for 
some file types (COBOL, for example) 
with a sequence number. 

Like many of the others, the pcox/ 
plus emulator program cannot save 
screen images to disk while memory 
resident. The advanced file-transfer 
package must be loaded from the host 
session to save screen images. In addi¬ 
tion to interactive file transfers, pcox/ 
plus also supports command-mode 
transfers via PC batch files created by 
the CXI Batch File Generator. 

The PCOX 3278/79 Control Pro¬ 
gram supports many of the 3270-PC’s 
functions, including windows, jumping 
and enlarging windows, cut and paste, 
and changing screens. The control pro¬ 
gram functions only in memory-resident 
mode. Like Attachmate, hot keys for 
moving between emulation sessions do 
not apply because the software allows 
jumping among windows. The program 
supports complete 3278/79 keyboard 
emulation, including Cursor Select, all 
entry assist features, and most 3270-PC 
keys. CXI defines many international 
keyboards, including U.S. English, Aus¬ 
trian/German, Belgian, Canadian French, 
Danish, Finnish, French, Italian, Japa- 
nese-English, Norwegian, Spanish, 
Swedish, and U.K. English. It does not 
support user-defined keyboards. 


Attachmate 3-N-l 3270 COAX Adapter: 
$1195 

Attachmate Corporation 
3241 118th SE 
Bellevue, WA 98005 
206/644-4010 

CIRCLE 309 ON READER SERVICE CARD 

FORTE PJ (3278/79): $1,195 
CMS/TSO file-transfer package per CPU: 
$1,000 

Corporate license: $5,000 
Forte Data Systems 
2205 Fortune Drive 
San Jose, CA 95131 
800/233-3278; 408/945-9111 

CIRCLE 311 ON READER SERVICE CARD 

IBM 3278/79 Emulation 
Adapter: $905 


Installation instructions are com¬ 
plete and the operation went smoothly. 
The board is factory set to IRQ level 2, 
DMA 1, and I/O ports 3EE and 3EF. 
These specifications can be changed to 
avoid conflicts with other boards. 

The manuals are well written and 
offer a complete section on diagnostics. 
The emulation software contains a 
menu of excellent maintenance func¬ 
tions including interface reset, diagnos¬ 
tics, and a memory-dump facility. The 
diagnostics also can be accessed from 
the File Transfer Program. 

pcox/plus is a solid product with 
excellent file transfer and the best diag¬ 
nostic functions of any board tested. 

A STRONG FIELD 

IBM’s 3278/79 emulator has a fast, in¬ 
dustry-standard file-transfer package and 
the mainframe component also sup¬ 
ports the 3270-PC. However, because 
the software does an environment 
check, it cannot be used on non-IBM 
machines. In this case, the Attachmate 
3-N-l is a good alternative; it supports 
the IBM file-transfer protocol, runs in 
non-IBM compatibles, and simulates the 
3270-PC as well. In configurations 
where slots are scarce, CXTs pcox/plus 
could be the only choice. 

Another board that deserves recog¬ 
nition is the forte pj emulator. Although 
many other vendors offer better pack¬ 
ages overall, two features distinguish 
the forte pj: it is the only board that 
offers 3279 color graphics, and it has 
the fastest and most versatile file trans¬ 
fer program. It should be given serious 
consideration by the user who performs 
numerous transfers, who is interested 
in hard disk backup, or who needs to 
transfer files directly to SYSOUT of the 
mainframe’s internal reader. 


IBM Corporation 
P.O. Box 1328 
Boca Raton, FL 33429-1328 
Contact the local IBM dealer; 
800/426-2468 
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IDEAcomm 3278: $995 
IDEAssociates, Inc. 

35 Dunham Road 
Billerica, MA 01821 
617/663-6878 

CIRCLE 313 ON READER SERVICE CARD 

IRMA 3270 board: $1,195 

Digital Communications Associates, Inc. 

1000 Alderman Drive 

Alpharetta, GA 30201 

404/442-4000 

CIRCLE 314 ON READER SERVICE CARD 


An evaluation such as this cannot 
overlook the progenitor of all 3278/79 
emulators, the IRMA board. IRMA has 
evolved into the best board on the mar¬ 
ket overall. It supports most of the fea¬ 
tures found in the other packages and 
is the only board to fully support light 
pens. It is also one of only three that 
supports Entry Assist. Its file-transfer 
routines are solid and quick, even 
though they are proprietary and run 
only on the IRMA and 3-N-l boards. 
IRMA’s only other significant flaws are 
its poor troubleshooting and lack of di¬ 
agnostic routines. However, 1 DCA’s sup¬ 
port line was easily accessible and the 
personnel knowledgeable. 

Emulation of 3278/79 display sta¬ 
tions can be effected with many varia¬ 
tions. Some users require color to sup¬ 
port customized mainframe software; 
others may need or want 3279 color 
graphics or light-pen support. Virtually 
every 3278/79 feature is offered by one 
or more of these packages; this is a 
matter of selecting the combination that 
best answers needs. Of course, an im¬ 
portant part of any purchase is making 
sure the product does what it says it 
will do. The manufacturing quality for 
each of these boards is quite high, as 
might be expected in a maturing micro¬ 
computer hardware market. IBM has set 
high standards, and because they are 
being met so boldly by third party 
vendors, users may select from among 
many quality products, such as the 
packages in this field. hm—I 

Techland Systems' BLUELYNX 3270 will be 
reviewed in an upcoming issue. 


Roger Addelson is the assistant director of 
academic computing at Loyola University in 
Chicago. He holds a bachelor of science 
degree in system science. 


LINKUP System Coax: $495 

ITI—Information Technologies, Inc. 

7850 E. Evans Road 

Scottsdale, AZ 85260 

800/431-3460; 602/998-1033 

CIRCLE 315 ON READER SERVICE CARD 

PCOX/PLUS: $1,145 
CXI, Inc. 

3606 W. Bayshore Road 
Palo Alto, CA 94303-4229 
800/225-PCOX; 415/424-0700 

CIRCLE 310 ON READER SERVICE CARD 

Persyst/Emulex COAX/3270: $1,095 
Emulex Corporation 
3545 Harbor Blvd. 

Costa Mesa, CA 92626 
714/662-5600 
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I traded my 16K machine and all 
those disks for Lotus® 1-2-3 and 256K. 
And immediately got the urge to 
merge. I started by merging regional 
statements in Maine. But before I 
could get to Iowa, I ran out of gas. 


At 512K, I discovered what the coor¬ 
dinates IV169 looked like. I was so 
far out there it felt like I was walking 
on the moon. It didn’t take long to 
find out 512K was nothing more than 
a walk around the block. 


640K! Loads of space until I fell in love 
with integrated software and was 
back to cutting up files again. Sure, 
the other functions make my work¬ 
sheet more persuasive, but I’m back 
to slugging in and out disks. Shades 
ofl6K. 
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Old war stories of how you fought your way up 
through the memory ranks are great to remember 
as long as you don’t have to relive them. And you don’t. 

Thanks to one incredible breakthrough. Above™ 
Board PS. 

Above Board is the memory board that drove the 
Lotus®/ Intel/ Microsoft 1 expanded memory specifica¬ 
tion, Infoworld’s 1985 Peripheral Product of the Year. 

From Intel. The company that has driven more 
standards than all of the other chip shops put together. 


Above Board PS has the parallel and serial ports, 
clock, print buffer, and RAM disk you’d expect from 
a conventional multifunction board. 

But why buy a conventional board when Above 
Board PS can take you from 256K all the way to 
1.5 megabytes in one fell swoop, without even pausing 
for a breath at 640K. 

So you don’t need to hot-wire your way to the top 
anymore. With Above Board PS, the split worksheet 
is history. The new norm is windowing, pop-ups, and 


Lotus is a registered trademark of Lotus Development Corporation. Microsoft is a registered trademark of Microsoft Corporation. ©1986 Intel Corporation 
















I’m on my way to 1.5 MB and I’m 
not looking back. Monster spread¬ 
sheets, killer models, Microsoft® 
Windows, and all kinds of pop-up 
utilities so I can juggle a bunch of 
balls at once. 



RAM speed on everything—even databasing and 
word processing. 

The second-biggest difference between Above 
Board PS and conventional multifunction boards 
is the unconventional warranty on it. Five years 
instead of the usual two. 

Ease of installation is nothing to sneeze at either. Its 
software installs with as few as three keystrokes. It 
even intelligently customizes your memory allocation. 

Above Board PS is part of a family of products 


for the IBM PC, XT, AT and compatibles. 

You can buy them at your favorite computer f 
store. Or call 800-538-3373 for the names of 
dealers near you. / 

And re-write the book on overachieving. 

Help for the overachiever. 

inter 
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Expandable Memory 


TED MIRECK1 


W hen applied to computers, Par¬ 
kinson’s first law—“work ex¬ 
pands to fill the time available 
for its completion”—translates into 
“work expands to exceed the available 
memory.” When the IBM PG was an¬ 
nounced, its specifications called for up 
to 256KB of memory'. At the time, this 
seemed more than adequate, but IBM 
soon admitted that this was an artificial 
limit and that, in fact, 640KB was quite 
possible. Certainly no one would dream 
of using any more memory than this. 

Then along came resident utilities, 
spreadsheets, integrated software pack¬ 


ages, and, above all, task-switching sys¬ 
tems such as TopView and Windows 
that began pushing at the 640KB limit. 
The PC/AT promises relief from this 
problem in the future, but until the 
debut of an operating system that runs 
in protected mode, that remains only a 
promise. In the meantime, the several 
million PCs and PC/XTs are stuck with 
“only” 640KB. Or are they? 

To illustrate how the PC’s memory 
space can be expanded, consider the 
memory map shown in figure 1. The 
8088 processor has the capability to 
address up to 1MB of memory with hex 


addresses of 00000 to FFFFF. For this 
discussion, this megabyte space is 
defined as a collection of 16 segments 
of 64KB each. Individual segments are 
identified by the high-order hex digit of 
the address of any byte within that seg¬ 
ment. Thus, addresses between 00000 
and 0FFFF are in segment 0, those 
between 10000 and 1FFFF are in seg¬ 
ment 1, and so on up to segment F. 
When the memory is populated with 
64KB chips, each segment is imple¬ 
mented as one bank of nine chips. 

In its infinite wisdom, IBM decided 
that 640KB, or the ten segments 0 
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The Expanded Memory Specification provides a standard 
bank-switching approach for developers to follow when 
they are creating software for PCs with expanded memory; 
two primary hardware implementations of the EMS are tested. 



through 9, would be all that users 
would ever need. The remaining seg¬ 
ments A through F were reserved for . 
system use. Initially, only segments B 
and F were accounted for: B for video 
memory, F for ROM containing the 
BASIC interpreter and the system BIOS. 
Gradually, the other segments also were 
assigned functions. Segment C received 
the hard-disk BIOS, segments D and E 
became the home of the PC/r’s ROM 
cartridges, and segment A was assigned 
to the IBM Enhanced Graphics Adapter 
(it was always reserved for additional 
video memory). The system scans 


addresses C8000H through E0000H dur¬ 
ing the" power-on self test for additional 
valid ROM modules. These could origi¬ 
nate from adapter boards including the 
EGA or a network. 

Contrary to widely disseminated 
wisdom, the limit of 640KB did not 
arise from any inherent limitation of 
DOS, but from IBM’s design choice to 
lay claim to the top 384KB of the 
address space. On a system without an 
EGA, it is possible to add RAM in seg¬ 
ment A, run a utility to tell DOS of the 
new memory size, and compute with all 
704KB under DOS control (the TI Pro¬ 


fessional, an MS-DOS machine, is de¬ 
signed this way). Furthermore, if IBM 
had put the video memory into seg¬ 
ment E instead of B, then a system with¬ 
out a hard disk could be loaded with 
up to 896KB (14 segments, 0 through 
D). The only requirements for DOS 
memory are that it be contiguous and 
not populated with ROM chips. 

The seemingly haphazard sprink¬ 
ling of video memory and ROM code 
throughout segments A through F, how¬ 
ever, does not leave enough contiguous 
memory to make a useful addition to 
system memory. The solution is to use 
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The boards can have various memory configurations. Above, left to right: the AST 
RAMpage! PC version, AT version, and Intel’s Above Board. 


bank switching, a technique long used 
by Apple and CP/M systems to over¬ 
come the 64KB limitation inherent in 
their microprocessors. Bank switching 
is not new to the PC; for some time 
boards have been available with up to 
2MB, as has software that runs RAM 
drives and print buffers outside of the 
normal 640KB address space (see 
“Enhancement by JRAM-2,” Don Await, 
PC Tech Journal , March 1985, p. 92). 

The problem with bank switching 
is that, in order to make use of extra 
memory, programs must be specially 
written for a particular switching 
scheme, including the location, size, 
and number of page frames. Hereto¬ 
fore, no one scheme has been popular 
enough to attract widespread software 
development. The Lotus/Intel/Microsoft 
Expanded Memory Specification (LIM 
EMS) promises to change that, however. 
EMS has attracted so much attention not 
because it is a technological break¬ 
through, but because Lotus Develop¬ 
ment Corporation (the maker of Lotus 
1-2-3 and Symphony), Intel Corporation 
(the manufacturer of microprocessor 
ICs for the PC and AT), and Microsoft 
(the developer of DOS), have enough 
clout to impose a standard that many 
software developers can be expected to 
follow. Even without IBM, these three 
companies represent the major forces 
in hardware and software in the PC 
world. IBM’s attitude toward EMS is not 
known, but its pact with Microsoft for 
the joint development of any future 
operating systems is a hopeful sign that 
IBM does not have overt plans to 
torpedo the EMS efforts. 

EMS was developed jointly by Lotus 
and Intel; Microsoft joined in later. 
Microsoft’s interest bodes well for the 
incorporation of the standard into fu¬ 
ture versions of the operating system. At 
Microsoft’s request, the latest version of 
the specification (version 3-2) has been 
enhanced to facilitate its use at the 
operating system level. 

The LIM EMS has attracted not only 
support from software developers, but 
competition from hardware vendors as 
well. AST Research, Quadram, and 
Ashton-Tate have jointly issued their 
own specification (AQA EMS), which 
claims to be a superset of the LIM 
specification that offers the user more 
capabilities. Enhancements often have 
been the death of standards, but the 
LIM and AQA entries may be sufficiently 
compatible to coexist. 

The compatibility of the LIM and 
AQA specifications has been improved 
in version 3.2. The primary incompati¬ 
bility resides in the different hardware 


designs of the boards. But direct access 
to the hardware is no longer necessary, 
and applications may make full use of 
expanded memory using only the soft¬ 
ware interface that is common to both. 
If an AQA EMS board and its software 
faithfully implement that interface, they 
should support applications written for 
the LIM specification, provided the ap¬ 
plication is well-behaved according to 
the rules of the base specification. The 
converse, however, is not true: applica¬ 
tions written specifically for the capabil¬ 
ities provided by the AQA specification 
will not run on an LIM board. Theoreti¬ 
cally, the AQA version is more flexible, 
allowing better integration with the 
operating system, but the preferred ver¬ 
sion will be the one ultimately to run 
more EMS applications. 

Either version of the EMS is appli¬ 
cable to both the PC and the AT, be¬ 
cause it is implemented in the first 
megabyte of address space accessible to 
both machines. Why does the AT, which 
is inherently capable of addressing up 
to 16MB in hardware and several giga¬ 
bytes through software, need a bank¬ 
switching scheme? Until an operating 
system becomes available to manage 
those megabytes, application programs 
must manage them on their own. Sev¬ 
eral possibilities exist for doing that, 
and some ways may be incompatible 
with others in coresident and multi¬ 
tasking implementations. In other 
words, standards are needed here just 
as they are for bank switching. If mem¬ 
ory is to be extended beyond that con¬ 


trolled by the operating system, the 
bank-switching approach has the advan¬ 
tage of being applicable to the large 
installed base of PCs. 

An important point to note here is 
the distinction made by the EMS be¬ 
tween different types of memory. It 
uses the following definitions, the first 
and second of which follow IBM’s 
usage. Conventional , or normal , mem¬ 
ory is the 1MB of linear address space 
accessible to the PC and the AT in real 
address mode. This is subdivided into 
user memory (up to 640KB) and system 
memory. Extended memory is the lin¬ 
ear memory between 1MB and 16MB 
accessible in the AT’s protected address 
mode. The EMS is not concerned with 
this memory. Expanded memory is the 
paged memory implemented through 
bank switching, as described in the EMS 
specifications. 

Extended memory boards have 
been available for the AT since its intro¬ 
duction, but besides RAM disks, print 
buffers, and the XENIX operating sys¬ 
tem, not much software exists to take 
advantage of them. Expanded memory 
boards for both the PC and the AT are 
now available, as is the applications 
software that uses them. For the AT, ex¬ 
panded memory boards typically pro¬ 
vide both extended and expanded 
memory. The most flexible approach, 
implemented on some of the newer 
boards, is to allow switching between 
the two types of memory with software 
control rather than by hardware 
switches. This approach could allow the 
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FIGURE 1: PC Memory Map 




The first 640KB of system memory is reserved for user RAM. 
The additional six segments of 1MB of addressable memory 
that DOS can address are reserved. However, gaps often 
occur that can be used by expanded memory boards. 


The Lotus/Intel/Microsoft EMS allocates four contiguous page 
frames (of 16KB each) in a vacant area of segments C 
through E. The expanded memory page is then viewed in 
one of the page frames. 
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BUSINESS SYSTEM 286 

33 % Faster than IBM’s Powerful PC AT 



SYSTEM 286 
STARTING AT 

$ 1995 .°° 


22i®SgaM&MSilB8 


THE AIR SYSTEM 286 _ 

The ALR System 286 is based on the advanced 80286-8 16 bit microprocessor with a system clock rate of 
8MHz. This performance results in running most IBM® PC or XT software up to 350% faster: In seconds 
you’ll be able to recalculate large spreadsheets and instantly load files. 

Compatibility by Design. At Advanced Logic Research, the System 286 was designed to be 100 % IBM PC AT 
bus compatible with full attention paid to the BIOS ROMs resulting in total support of IBM DOS 3 -0, 3-1 and 
Xenix™ operating systems. 




2 MEGA BYTE USER MEMORY __ 

The System 286 CPU Board can be expanded to a full 2 megabytes of parity checked user memory. This saves you 
valuable expansion slots and reduces your total system cost. With the addition of the award winning ALR 
Challenger you will be able to expand your total system memory to an incredible 15 megabytes. 


WITH FULL DEALER SUPPORT 


CONTACT ALR FOR INFORMATION ON A DEALER NEAR YOU! 


XENIXtm is a registered trademark of Microsoft Corporation 
IBM® is a registered trademark of IBM Corporation 
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ADVANCED LOGIC RESEARCH, INC. 
2991 E. WHITE STAR AVE. 
ANAHEIM, CA 92806 
[714)666-2951 
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EXPANDABLE MEMORY 


EMS boards to become extended 
memory boards when a new operating 
system becomes a reality. 

Two boards that implement the 
EMS, from Intel and AST, both involved 
in developing the specifications, will be 
evaluated later in this article with asso¬ 
ciated software; Lotus Symphony ver¬ 
sion 1.1, will provide an example of an 
EMS application. Other boards support¬ 
ing the EMS are listed in an accompany¬ 
ing sidebar. They were not reviewed by 
PC Tech Journal. 

EMS DETAILS 

The EMS is embodied in a specification 
document, available free of charge from 
any of the three participating compa¬ 
nies. The document defines the func¬ 
tions provided by the expanded mem¬ 
ory software and describes how to write 
programs that use expanded memory. 
Functional descriptions of the hardware 
and the low-level, bank-switching proce¬ 
dures (meant for hardware vendors), 
once part of the specification, have 
been removed from the current revi¬ 
sion (version 3.2). The document con¬ 
sists of 80 pages written in the style of 
the DOS Technical Reference manual. It 
does, however, include more explana¬ 
tions and program examples than the 
DOS book. The layout could use im¬ 
provement, but generally the informa¬ 
tion should be clear to the experienced 
assembly language programmer. 

The EMS supports four memory 
boards, each with 2MB, for a total of 
8MB of expanded memory. This mem¬ 
ory is organized in pages of 16KB, with 
up to 128 pages per board. The LIM 
version has four contiguous page 
frames, allowing access to 64KB at a 
time (see figure 2). The base page 
frame is assigned, either by hardware 
or software switching, to an address in 
segments C, D, or E. This address must 
be on a 16KB boundary and at the be¬ 
ginning of a 64KB block free of other 
memory (ROM or RAM). So the first re¬ 
quirement for using the EMS is the 
availability of 64KB contiguous bytes in 
the system’s ROM space. Even a system 
with every conceivable ROM-driven ac¬ 
cessory leaves this much free, but mem¬ 
ory boards that populate segments D 
and E with RAM for use by RAM drives 
and print buffers may cause a conflict. 

The AQA EMS has 64 page frames 
instead of four (see figure 3). The first 
four are assigned to a contiguous 64KB 
block in the ROM space, then additional 
frames are assigned to all remaining, 
though not necessarily contiguous, 

16KB blocks in segments A through E. 
Addresses in segment B not used by 


FIGURE 3: The aqa EMS Implementation 


CONVENTIONAL 

MEMORY 


EXPANDED 

MEMORY 


More page 
frames in 
all other 
unused 
16KB 
blocks. 


First four 
page frames 
must be 
contiguous, 
as for the 
LIM EMS. 


More page 
frames in - 
all other 
unused 
16KB 
blocks. 


Page frames 
in Segment 
A if there is H 
no EGA. 


Page frames 
in user 
memory 
where 
there is no 
RAM. 



I/O ADDRESS 2x9 


Contents determine which block 
of four page registers is address¬ 
able as I/O port. 


The AST/Quadram/Ashton-Tate EMS conforms with the LIM EMS in that the first 
four page frames are the same as the LIM specification, although additional page 
frames can be allocated in any other unused 16KB block of memory. 
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KNOWLEDGE / 
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LETS YOU GET TODAY S WORK DONE 
. . . AND PLAN FOR TOMORROW 


KnowledgeMan/2, the most 
advanced business software 
available, lets you be more 
productive than ever before and in less time. These 
powerful business capabilities, tightly fused into a 
single program, work together for you: 

□ Relational data management 

□ Spur-of-the-moment inquiry 

□ Spreadsheets 

□ Statistical analysis 

□ Forms management 

□ Programming language 

□ Options for creating graphs, processing text, gener¬ 
ating reports, painting forms, mouse processing 
and remote communications. 

KnowledgeMan/2’s four user interfaces make it 
easy for you. . . and all your business people... to 
work with KnowledgeMan/2: 


□ Menus, help screens and easy-to-use documentation 
guide your every step, if you’re just beginning. 

□ Direct commands for the power user, with help 
available when you want it. 

□ K-Chat, the optional natural language interface, 
for asking for information in plain English. 

□ Procedural programming for the advanced user. 

Get KnowledgeMan/2 working for you today. And 
start planning for tomorrow. 

KnowledgeMan/2 is available for IBM PC, XT, AT 
and compatibles with PCDOS, 16-bit micros with 
MSDOS or CP/M-86. Special versions are available 
for UNIX multi-user operating systems and IBM, 
3Com and Novell Local Area Networks (LANs). 

For the name of the KnowledgeMan/2 dealer near 
you, call or write Micro Data Base Systems, Inc./ 
Marketing & Sales, P.O. Box 248, Lafayette, IN 47902. 
317/463-2581, Telex 209147 ISE UR. 

KNOWLEDGE 

man/ 

THE UNIVERSAL KNOWLEDGE MANAGEMENT SYSTEM 

/ 



mdbs and KnowledgeMan/2 are registered trademarks and K-Chat is a trademark of Micro Data Base Systems, Inc., P.O. Box 248, Lafayette, IN 47902 
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EXPANDABLE MEMORY 



TABLE 1: The EMM Functions 


FUNCTION 

NUMBER 

INVOCATION 

NUMBER 

DESCRIPTION 

1 

40H 

Get EMM status. 

2 

41H 

Get the segment address of page frame 0. 

3 

42H 

Get the total number of expanded pages and 
the number of available (not allocated) pages. 

4 

43H 

Get an “EMM handle” (process ID) and 
allocate a set of pages to it. 

5 

44H 

Map an expanded memory page into one of 
the page frames. 

6 

45H 

Close an EMM handle and deallocate pages. 

7 

46H 

Get the EMM version number. 

8 

47H 

Save the current status of the EMM mapping 
registers (at entrance to a resident routine). 

9 

48H 

Restore the status of the EMM mapping 
registers (at exit from a resident routine). 

10 

49H 

Reserved. (Get I/O port addresses of the map¬ 
ping registers.) 

11 

4AH 

Reserved. (Get mapping of a handle’s pages to 
physical page numbers on the EMS board.) 

12 

4BH 

Get the total number of active EMM handles. 

13 

4CH 

Get the number of pages allocated to a spe¬ 
cific handle. 

14 

4DH 

Get an array of page counts allocated to each 
handle. 

13 

4EH 

Save, restore, or swap the EMM status for all 
handles (operating system task switch). 

33 

5AH 

(AQA EMS only). Get an array of all page 
frame addresses above the user memory space. 


The Expanded Memory Manager for the LIM EMS has 15 functions, which are 
shown here with their invocation numbers and an explanation of their use. 
Function 33 is included in the AQA EMS only. 


video memory also are used for page 
frames. Furthermore, if any holes exist 
in the memory below 640KB, then 
more page frames also are assigned 
there. In practice, these will be assigned 
in multiples of four, because memory 
on the PC and AT is almost always 
populated with banks of 64KB. 

The 64 registers allowed by the 
AQA specification never can be used all 
at once, because each register must be 
associated with a 16KB block of conven¬ 
tional memory that is free of RAM and 
ROM. Because 64 blocks of 16KB each 
exist in the conventional memory space, 
64 page frames would be possible only 
if the system were left with no memory. 
The maximum number of page frames 
in a practical system (256KB of conven¬ 
tional RAM, color/graphics adapter, no 
hard disk, and no EGA) is 42. 

Both the AQA and LIM specifica¬ 
tions call for implementing the frame 
registers as four I/O ports. In the AQA 
version, a fifth port, called the map con¬ 
trol register, is used to specify which 4 
of the 64 registers appear in the I/O 
space at any given time. 

The bank-switching functions them¬ 
selves are performed by a program 
called the Expanded Memory Manager 
(EMM). The basic concept of bank 
switching is familiar to anyone who has 
ever installed a memory expansion card 
in a PC. Before the card is plugged into 
the system board, switches must be set 
so that the banks of memory chips ap¬ 
pear in the proper places in the PC’s 
address space. Usually, the entire mem¬ 
ory on the board is permanently 
switched immediately above the memo¬ 
ry already present in the system. 

A bank-switching arrangement ex¬ 
tends this concept by allowing only a 
portion of the memory to be switched 
into the system address space. A set of 
switches controls which portion is ad¬ 
dressable at any given time. These bank 
switches (also known as page registers ) 
are controlled by a running program. A 
switch that can be set by software is 
nothing more than an I/O port. 

The total memory addressed at any 
one time by the microprocessor is no 
more than 1MB, but a portion of that 
memory, say 16KB or 64KB, can be 
used as a window into a much larger 
memory space. The portion of extra 
memory visible at one time is called a 
page , and the area within the proces¬ 
sor’s memory space where it appears is 
a page frame. The page frame may be 
at any address not otherwise populated 
by ROM or nonswitched RAM. Inactive 
pages, those not currently in the page 
frame, are not addressable by the sys¬ 


tem, but the board on which they are 
mounted keeps them powered and 
refreshed to conserve the contents. 

The significant feature of bank 
switching is that the contents of a mem¬ 
ory page need not be copied into the 
page frame, either by the processor or 
by a DMA channel. A page appears in 
the frame as the result of writing a sin¬ 
gle 8- or 16-bit value to an I/O port. 

This makes bank switching even more 
efficient than a RAM disk, because with 
a RAM disk, data must be physically co¬ 
pied as if they were being input from 
external storage. 

The EMM is installed at system 
boot time as a DOS character device 
driver, but it implements only two of a 
driver’s functions: initialization and sta¬ 
tus reporting. Applications using the 
EMM request all other functions not 
through DOS function calls, but 
through interrupt 67H. Therefore, a re¬ 
quirement for using the EMS is that no 
other program use this interrupt. Use of 
this interrupt number is not a good 
choice, because this series of interrupts 


is meant for applications, not utilities 
performing low-level functions. 

The functions performed by the 
EMM are listed in table 1. One of the 
problems with the readability of the 
specification document is that the func¬ 
tions are identified by number as given 
in the table, but the values that are 
placed into the AH register to invoke 
each function are different (40H for 
function 1, 41H for function 2, etc.). 

The function numbers are displayed at 
the top of each page, but the invocation 
values are buried in fine print. 

Some functions are holdovers from 
the previous version, left to maintain 
compatibility with applications written 
for the earlier implementation. For ex¬ 
ample, the Get Status function is no 
longer useful, because it tests whether 
or not the EMM was busy servicing a 
previous request. The current version is 
partially reentrant and partially nonin- 
terruptible, so it never returns a busy 
status. This makes it more readily usa¬ 
ble by both interrupt service routines 
and multitasking operating systems. 
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Our Connection systems will solve your problem 
of trying to read and write diskettes or tapes from 
almost any computer system using your PC. 

The Diskette Connection is a hardware system 
that enables the IBM PC or compatible to read and 
write most 8 inch, 5 Vi inch, or 3Vi inch diskettes. 

With our File Connection software programs you 
can transfer data files between most computer 
systems, including CP/M, DEC, Honeywell, Univac, 
IBM 3740, S/1, S/3, S/23, S/32, S/34, S/36, and S/38. 

Our Word and Typesetting Connection programs 
use IBM standard Document Content Architecture 
(DCA-RFT) to transfer document files between 
most word processing and typesetting systems, 
including Compugraphic MCS, CPT, Displaywriter, 
OS/6, Multiset, NBI, Quadex, Xerox, and Wang. 


Our Tape Connection system will read and 
write IBM or ANSI standard Vi inch 1600 BPI 
magnetic tape. A full size 2400 foot tape can 
store a 45 MByte file and be written in 6 minutes. 

Since 1982, we have supplied thousands of 
systems to customers around the world, including 
IBM, NASA, AT&T, Kodak, and General Motors. 

Our specialty is conversion systems and we can 
provide a solution to your problem. Call us today 
to discuss your requirements. 

This ad is one of a series featuring NASA missions. 
For a free poster, send us your written request. 

Box 1970 Flagstaff, AZ 86002 
(602) 774-5187 Telex 705609 
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The use of the EMM functions is 
best illustrated by the following se¬ 
quence of operations that a nonresident 
application program would use in order 
to access expanded memory. These 
operations do not include the AQA 
enhancements. 

1. Determine if the EMM is installed. 
Two methods for doing so are out¬ 
lined in the specification: opening the 
EMM device and inquiring as to its 
status, or looking for the device name 
at a fixed offset in the segment 
pointed to by the INT 67H vector. If 
the EMM is not available, the pro¬ 
gram may either terminate with an 
error message or continue execution 
in normal memory mode. 

2. Function 7 determines the EMM ver¬ 
sion number to ensure compatibility 
with the program’s requirements. 

3. The total and unallocated pages of 
expanded memory can be deter¬ 
mined with function 3. 

4. Function 2 determines the base 
address of the page frames. The 
returned value is the segment ad¬ 
dress of page frame 0; the paragraph 
addresses of page frames 1 through 3 
are at base plus 400H, 800H, and 
C00H, respectively. 

5. Function 4 is used to allocate a num¬ 
ber of pages to the program. The 
function returns an EMM handle , or 
identifier, for the set of pages allo¬ 
cated. (This terminology was added 
by Microsoft to version 3.2. Previ¬ 
ously, this was called a process ID. 

The specification recommends that a 
program call this function once, to 
obtain as much memory as it needs, 
but nothing prevents it from calling it 
repeatedly to obtain more memory as 
needed. Each invocation returns a 
new handle number. 

6. Function 5 maps an expanded mem¬ 
ory page into one of the page frames. 
This function would be used most 
often in the course of execution. 

Pages are referenced by handle and 
page number within the handle.- 
Memory within each mapped page 
may then be accessed by an offset 
from its own frame base (16KB maxi¬ 
mum) or from the base of frame 0 
(64KB maximum). When a new page 
is mapped into a frame, the contents 
of the page previously residing there 
are inaccessible but not lost. 

7. The program must keep track of 
which page (and which handle, if 
there is more than one) contains 
which data. Ordinarily, tables that are 
in normal memory are used to point 
to the page locations of data in ex¬ 
panded memory. 


8. At termination, function 6 is used to 
deallocate the pages for each handle 
obtained by the program. Pages are 
not freed automatically and remain 
unavailable to subsequent programs 
unless specifically deallocated. 

The contents of expanded memory 
are not restricted. Both data and pro¬ 
grams may be stored there, and pro¬ 
grams may be executed from expanded 
memory, provided that they are appro¬ 
priately written to perform the page 
swapping when references cross page 
boundaries. However, the DOS loader 
(which is the EXEC function) will not 
load a program into a page frame in the 
ROM space; a customized loader has to 
be written. 

The EMM may be used by resident 
programs such as DOS device drivers, 
RAM drives, print buffers, and taskswap¬ 
ping utilities of the TopView type. A re¬ 
sident program could allocate a set of 
expanded memory pages at installation 
time, following the procedure outlined 
in steps 1 through 4 above. It could 
even load part of its code into ex¬ 
panded memory, so that it does not 
take up space in normal memory. 

T he EMM may be used by 
resident programs such as 
DOS device drivers, RAM 
drives, print buffers, and 
taskswapping utilities of 
the TopView variety. 


Two functions, 8 and 9, are pro¬ 
vided especially for use by resident pro¬ 
grams. When a resident program is in¬ 
voked, the portion residing in normal 
memory saves the EMM state (using 
function 8) because the invoking pro¬ 
gram also may be using the EMM. Once 
the state is saved, the page set of the 
resident program is mapped into page 
frames. Data then may be moved to and 
from expanded memory, or a branch 
may be taken to code in expanded 
memory. Before exiting, the resident 
program restores the state (using func¬ 
tion 9) so the invoking program may 
resume. Thus, the use of the EMM by 
interrupt-driven utilities is transparent 
to the programs requesting their ser¬ 
vices, because the contents of the page 
frames are the same before and after 
execution of the interrupt. 


The area where the status informa¬ 
tion is saved is not addressable by pro¬ 
grams. The number of save areas per 
EMM handle—therefore the number of 
times each process may be reentered— 
is not stated in the specification. 

Function 13 provides a more com¬ 
prehensive save/restore capability. It 
saves in program memory the mapping 
information for all EMM handles, not 
only for the one that is currently active. 
This function was added in version 3.2, 
presumably at Microsoft’s request, and 
is meant to implement task switching in 
future multitasking operating systems. It 
can be useful even under current ver¬ 
sions of DOS, however. For example, 
by allocating the save area on a stack, a 
program using function 15 could be 
made reentrant. 

The two reserved functions 10 and 
11 provide lower level access to the 
mapping hardware. Using them, any ex¬ 
panded memory page can be pulled in, 
regardless of its allocation to any pro¬ 
cess, bypassing the memory manage¬ 
ment functions of the EMM. These two 
functions were placed on the reserved 
list in version 3.2 because they are in¬ 
compatible with the new support for 
resident programs and multiple tasks, 
but they are maintained for compati¬ 
bility with programs adhering to ver¬ 
sion 3.0 of the specification. Such pro¬ 
grams, however, might not coexist with 
those that take full advantage of the sta¬ 
tus-switching functions. 

Functions 12, 13, and 14 are meant 
for EMM maintenance and for utilities 
that report on expanded memory usage. 
They are useful with boards that allow 
switching memory between expanded 
and extended modes, disallowing the 
switch when expanded memory already 
has been allocated. 

Function 33, available only in the 
AQA enhanced EMM, fills a memory 
array with the addresses of all page 
frames above the 640KB user area. The 
first entry in the array points to the 
same address as returned by function 2, 
and the first four are guaranteed to 
point to the contiguous block that is the 
equivalent of the four page frames de¬ 
fined by LIM. The addresses of any page 
frames in user memory below 640KB 
are not returned, but they may be de¬ 
termined by manipulating the map con¬ 
trol register and reading the various 
page registers. Because direct access to 
the hardware is not recommended by 
the current EMS specification, some 
manufacturers are developing functions 
to provide software access to the lower 
page frames. The significance of allocat¬ 
ing page frames in user memory is that, 
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EXPANDABLE MEMORY 


potentially, this memory could be man¬ 
aged by DOS. Therefore, these new 
functions will be intended for use by 
the operating system, because applica¬ 
tions should not perform bank switch¬ 
ing of memory that could be under 
DOS control. 

One potential problem with the 
AQA specification is the assignment of 
page frames in segment B, the one re¬ 
served for video memory on mono¬ 
chrome and color/graphics adapters. 
When expanded memory is mapped 
into these page frames, programs that 
test for the existence of a particular 
adapter by writing to this memory will 
fail, possibly crashing the system, or 
worse, damaging a monochrome moni¬ 
tor. One example is the DOS MODE 
command. AST’s RAMpage! board 
(which is reviewed below), however, al¬ 
lows for excluding specified blocks of 
memory from the page mapping. 

The EMS functions are obviously 
meant primarily for assembly language 
programming, but expanded memory 
can be used from a high-level language. 
The compiler must provide two capabil¬ 
ities: the ability to issue software inter¬ 
rupts (either directly or via an interface 
to assembly language routines) and the 
use of far pointers to any address in the 
1MB conventional address space. Turbo 
Pascal and Lattice C provide these ser¬ 
vices; BASIC could be used with some 
arcane programming tricks. 

FIRST IMPLEMENTATION 

Intel’s Above Board was the first hard¬ 
ware implementation of the EMS. It is a 
full-length board containing memory 
only (no ports or clock), with sockets 
for eight banks of chips. When popu¬ 
lated with 256KB chips, that adds up to 
2MB. It also may be filled with 64KB 
chips for a total of 512KB. 

Two versions of Above Board are 
available—one for the PC and one for 
the AT. Above Board PC does not allow 
mixing of 64KB and 256KB memory 
chips; a hardware switch must be set to 
indicate one or the other. Other 
switches specify the amount of memory 
on the Above Board and whether any 
part of this memory is to be used to fill 
out the normal memory space to 
640KB. The system must have at least 
256KB already installed before Above 
Board can be added. 

Above Board AT can fill out normal 
memory to 640KB (provided the system 
starts out with 512KB) and can provide 
both expanded and extended memory 
in a variety of combinations. The com¬ 
bination must be set by switches at the 
time of installation and may not be 


changed by software. The board may be 
populated with a mixture of chips, but 
the only valid combination is 64KB 
chips in the first two banks and 256KB 
chips in all others—and then only if 
128KB of normal memory is being ad¬ 
ded to the system. For some reason, 
even if two Above Boards are installed 
in an AT, the system is limited to 6.5MB 
of extended memory. Up to 8MB of ex¬ 
panded memory, however, can be ad¬ 
ded on both the PC and AT. 

The AT version of Above Board can 
accept an optional piggyback board that 
doubles the memory to 4MB; the PC 
version does not have this option. The 
add-on board is, in effect, a second 
board with its own switches for mem¬ 
ory size and port addressing. The ad¬ 
vantages are that it saves a slot and is 
less expensive than a second board; 
nevertheless, it is a tight fit in the AT’s 
close slot spacing. 

With the exceptions of the above- 
mentioned differences, the boards for 
the PC and AT are functionally identical, 

0 ne potential problem with 
the AQA specification is the 
assignment of page frames 
in segment B, the one 
reserved for video memory 
on both monochrome and 
color/graphics adapters. 


and all descriptions that follow apply 
equally to both. 

The page registers are imple¬ 
mented as eight I/O ports, but they take 
up only two port addresses in the PC’s 
I/O space. How this bit of magic is ac¬ 
complished is explained in an accom¬ 
panying sidebar. The ports are ad¬ 
dressed at 2x8H and 2x9H, where x is 
any hex digit set by the user on four 
switches. Some of these 16 possibilities 
represent addresses already reserved by 
IBM, and the manual lists seven recom¬ 
mended settings in order of increasing 
probability of conflict with other de¬ 
vices. If more than one board is used in 
a system, each must have the page 
registers at a different address. 

The address at which the page 
frames appear need not be set by 
switches; this is specified by a param¬ 
eter on the DEVICE statement in the 


CONFIG.SYS file. As described below, 
this line is added to CONFIG.SYS by the 
installation program, but it may be 
changed by the user. 

Installation is no more difficult 
than for a normal memory board, al¬ 
though the documentation could stand 
some improvement. The program disk 
that is supplied by Intel contains an in¬ 
stallation program, the EMM.SYS device 
driver, and two versions each of RAM 
disk and print buffer programs. The 
107KB installation program needs to be 
run immediately after installing the 
hardware. It is entirely menu driven. It 
presents a list of most commonly used 
software (1-2-3, Symphony, Framework, 
dBASE, WordStar, among others) and 
suggests recommended memory config¬ 
urations for several combinations of 
these applications. In addition, the user 
may specify exactly how to divide up 
the available memory between RAM 
disks, print buffers, and program mem¬ 
ory. The end results of the installation 
process are new CONFIG.SYS and 
AUTOEXEC.BAT files, with appropriate 
lines added. The former contents of 
these files are maintained. 

In addition, the installation pro¬ 
gram determines the location of the 
page frames in the system’s ROM space 
and checks that the port addresses set 
on the board’s configuration switches 
are indeed free of other devices. The 
page frames are placed on a 16KB 
boundary at the lowest available 64KB 
block in the range C400H through 
E000H on the PC, and C000H and 
D000H on the AT. The installation pro¬ 
cess must be repeated if new adapter 
cards containing ROM code or I/O ports 
are added to the system. 

The EMM.SYS device driver pro¬ 
vides all the expanded memory ftinc- 
tions through interrupt 67H. It occupies 
a very reasonable 4KB of memory and 
adds what seems to be an interminable 
26 seconds to cold-boot time, but only 
an insignificant 3 seconds to the key¬ 
board reset time (provided that short 
diagnostics are requested by the appro¬ 
priate command line parameter). 

Intel’s EMM implements one save 
area per process for the save and re¬ 
store functions (numbers 8 and 9). A 
program that uses these functions can¬ 
not be reentrant, but with the availabil¬ 
ity of function 15, this is not necessarily 
a major problem. 

Two bugs were discovered in 
Intel’s implementation of EMM function 
14, which fills an array with all active 
EMM handle numbers and the number 
of pages allocated to each. These have 
been confirmed by Intel, which is offer- 
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ing a new release to current owners. 
First, if no processes are using the 
EMM, then the function returns a non¬ 
zero process count (the array is not 
written to). The true length of the array 
must be determined by function 12, 
which returns only the active process 
count and works reliably. An alternative 
method of obtaining the correct count 
is to clear register BX to 0 before in¬ 
voking the function call. 

Second, function 14 does not clear 
the direction flag before filling the 
array, so if the flag is set when the func¬ 
tion is invoked, the array is filled back¬ 
wards from the specified starting 
address, destroying the contents of the 
preceding memory. Programs must 
clear the direction flag with the CLD in¬ 
struction before invoking this function. 

The RAM disk program is supplied 
in two versions, for systems with and 
without expanded memory. Both are 
implemented as DOS device drivers. 

The resident portion is less than 800 
bytes, comparable in size to DOS’s 
VDISK. QUIKMEM, as Intel calls it, is 
not as flexible as VDISK, because the 
disk parameters are not under the 
user’s control. The sector size is fixed at 
512 bytes, and the maximum number of 
root directory entries is always 128. The 
number of sectors per cluster (alloca¬ 
tion unit) is one for RAM disks up to 
1MB, and two thereafter. These values 
are reasonable for RAM disks of more 
than a megabyte, but they waste space 
for smaller sizes. Generally, QUIKMEM 
works well, but VDISK is preferred for 
RAM disks in normal memory or on an 
AT with extended memory. 

The print buffer program, 

QUIKBUF, also comes in different ver¬ 
sions for systems with and without ex¬ 
panded memory. Both are resident pro¬ 
grams installed by a DOS command or 
from the AUTOEXEC.BAT file, not from 
CONFIG.SYS; the resident size in 
normal memory is a fat 10KB to 11KB. 
QUIKBUF takes over the print screen 
interrupt. When Shift-PrtSc is pressed, a 
printer control menu appears on the 
bottom two lines of the display. It offers 
the choice of pausing, resuming, or can¬ 
celing printing, resetting the printer, 
ejecting a page, or printing the screen. 

In the last case, the original contents of 
the screen are printed, not the menu. 
However, if printing is in progress 
when a screen dump is requested, the 
screen is not queued at the end of the 
buffer, but printed immediately, set off 
by blank pages. 

On systems with more than one 
printer, the buffer is not assigned to a 
printer at installation. It becomes asso¬ 


ciated with the first printer to which 
output is sent, but screen dumps are 
always sent to LPT1. 

QUIKBUF has several problems. 
Some are merely annoying incon¬ 
veniences: the menu requires pressing 
the Enter key even though the menu 
choices are single digits; the length of 
text waiting to be printed cannot be 
determined; and in BASIC’s SCREEN 1, 
the menu is almost unreadable. 

More serious is that in most cases 
the buffer does not accept output when 
the printer is off-line; this should be 
one of the major functions of this type 
of utility. The only program that 
succeeded in sending output to a dead 
printer was IBM’s Professional Editor. 

All other attempts (the DOS COPY 
command, Lotus spreadsheets, and 
several word processors) failed with 
“Printer not ready” errors. 

QUIKBUF’s worst flaw is that, at in¬ 
stallation, the type of display adapter 
must be specified as a command line 

I retaliation of Above Board 
is no more difficult than it 
would be for a normal 
memory board; however, the 
documentation could stand 
some improvement. 


parameter: monochrome, CGA, EGA, 
Hercules graphics card, or other. In the 
last case, the menu is not available. The 
documentation warns that physical dam¬ 
age to the monitor may result if the 
wrong type is entered. This is unaccept¬ 
able, because forgetting the extra pa¬ 
rameter is too easy (remember, QUIK¬ 
BUF may be installed interactively from 
the DOS command line, not only from 
a batch file). Many programs present 
pop-up menus (SideKick, ProKey, Spot¬ 
light) without being told the type of 
monitor and without endangering the 
hardware. Above Board users would do 
well to obtain another print buffer pro¬ 
gram that supports EMS. 

The contents of the Above Board 
documentation indicate that Intel is new 
at marketing to consumers and does 
not know its audience. For example, the 
manual states, “If you aren’t familiar 
with RAM disks, attach a paper clip to 
this page and turn to Chapter 4. When 
you finish, turn back to this page.” The 


manual contains a lot of such chaff, 
which makes the significant information 
difficult to locate. 

Another slim booklet, Hacker’s 
Guide to Installing the Above Board , 
errs in the other direction: it is terse. It 
gives the experienced user useful infor¬ 
mation, such as no-nonsense instruc¬ 
tions on setting configuration switches 
and how to set up the command line 
parameters without going through the 
installation menus. These parameters 
control the location of page frames, 
whether full or abbreviated diagnostics 
are performed on a keyboard reset, and 
the sizes of the RAM disk and print buf¬ 
fer. The information in the two booklets 
is certainly complete, but locating it is 
somewhat of a chore. 

ON A RAMPAGE! 

Like Above Board, AST’s RAMpage! is a 
full-length, memory-only board carrying 
up to 2MB of 256KB chips; 64KB chips 
are not supported. Given the intended 
use of this board and the fact that 
256KB chips are more economical per 
byte than the 64KB variety, this is a rea¬ 
sonable design choice. Configuration 
switches may be set to fill out the nor¬ 
mal memory to 640KB, regardless of 
the amount of RAM that has already 
been installed in the system. 

The AT version is also limited to 
2MB per board; no piggyback is avail¬ 
able. It may be used to fill out normal 
memory and to add both extended and 
expanded memory in various combina¬ 
tions. Once set, the combination cannot 
be changed by software, but AST pro¬ 
vides an alternative: a program that 
simulates extended memory (the mem¬ 
ory addressable in the protected mode 
of the'286) in expanded memory. 

Installation is simple, requiring 
only the setting of the starting memory 
address (to determine whether or not 
conventional memory is being added) 
and the address of the I/O ports. The 
port addressing is the same as on the 
Intel board: seven possibilities, each 
taking up two port addresses in the 1KB 
I/O space. No installation program is in¬ 
cluded, so the user must make the 
changes to CONFIG.SYS and .BAT files 
by following the instructions in the 
manuals or using the several examples 
provided on disk. Moderately experi¬ 
enced users will probably prefer this 
method because it provides more con¬ 
trol over the available options. 

The expanded memory driver, 
called REMM, takes up a whopping 
33KB of memory. If installing Intel’s 
driver adds a long time to the cold-start 
time, installing this one seems to add 
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Save $150 to $200 over Crosstalk Mk 4 ™ or Microsoft ® Access ™ 

Introducing BaekComm, 
the most powerful, easy 
to use background 
communication software, 
for only $95 

BaekComm has a built-in command language 
(like dBase III®) for building communication 
programs. It can store over 34 million* 
names and phone numbers that it can call 
automatically 24 hours a day. It squeezes, 
encrypts, or copies files—all from within 
BaekComm. And, like Borland’s SideKick,® it 
remains resident in background so it’s always 
ready to communicate when you are. 


munication program with BackTalk. 

Companies can design Back- 
Comm to fit their specific commu¬ 
nication needs with this powerful 
built-in communication language. 
And so can VADs and VARs. 
BackTalk will let you simplify the 
most complex communication pro¬ 
cedure—whether it’s downloading 
from a mainframe or sending a 
Telex. 

Error-Free Protocol 

BaekComm uses the universal 
standard XMODEM protocol, but it 
doesn’t stop there. We have added 
the powerful and emerging new 
standard—X.PC. This new proto¬ 
col allows you virtually error-free 
transmission or reception with 
other software using X.PC, as well 
as other BaekComm users. 

But X.PC offers more. Its most 
powerful feature is its ability to let 
you have multiple communication 
sessions. That means you can talk 
to two different stock exchanges at 
the same time—buying on one and 


selling on the other. Imagine— 
electronic arbitrage! In fact, you 
can even have up to 8 separate 
sessions. 
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Endless Features 

There’s not 
enough room 
to tell you all 
the features 
BaekComm 
offers. You 
can store over 
34 million 
names (DOS 
permitting) in 
a tree struc- — 
tured format. You can find any 
name, phone number, or address 
with BackComm’s built-in search 
command. You can keep track of 
the cost of every call on your screen 
and keep a log of all outgoing and 
incoming calls. And, without leaving 
BaekComm, you can squeeze 
or unsqueeze files for lower cost 
transfer or even encrypt them for 
security. 
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BaekComm is designed for com¬ 
munication for both the beginning or 
the most advanced user. The new 
user can get anywhere simply by 
selecting menus, while the ad¬ 
vanced user can invoke any function 
with a single command. 

Works in Background 

LaSalle Micro’s BaekComm ™ 
background communication pro¬ 
gram remains resident in your com¬ 
puter’s RAM memory. That means 
that while you are working on other 
programs, your computer can send 
or receive files. What’s even more 
convenient, any time you want to 
use BaekComm, simply press the 
“Alt-Break” key and you are ready 
to communicate in the active mode. 

Calls Automatically 

If you’re a busy executive, but you 
need to send or receive calls, you 
can use BaekComm s automatic call 
menu. BaekComm, for example, 
can call Dow Jones News/Re¬ 
trieval® log on, get the stock infor¬ 
mation you’re looking for, and log 
off, all automatically. Furthermore, 
BaekComm can do it once a day, 
once an hour, or every 5 minutes— 
whenever you want. 

If that’s not enough, BackComm!s 
powerful command language can 
give you a warning when your stock 
goes above or below a certain 
value. And it will do all this while 
you’re working on Lotus® 123™ or 
virtually any other program. 

Powerful Command Language 

BaekComm has a built-in command 
language called BackTalk ™ that 
does for communications what 
dBase Ill’s built-in language does 
for databases. The flexibility is un¬ 
limited. You can write templates 
that convert BaekComm into an 
electronic mail program, or you can 
go all out and write a complete com- 
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Screen color customization 
capability lets you set the color 
combinations you want. 

Copy, encrypt, squeeze, 
rename, delete, and 
view files without 
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Each screen holds 
57 names 6 
screens deep. 


Built-in 

communication 
language lets 
you automate 
all your 

communications 

functions. 


Display date, time, 
time on line, cost of 
call, or other prompts 
at bottom of screen. 
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menu-driven 
and command- 
driven. 
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Lowest Cost, Best Value 

BaekComm has all of the features 
you’d expect in a $250 to $300 pro¬ 
gram, plus more. But we think 
that’s too much to charge. So we 
decided to drop the price and go for 
volume. You can pay more for 
Crosstalk or Microsoft Access, but 
you won’t get more. 

BaekComm is not copy pro¬ 
tected for a simple reason—we are 
continuously adding to and improv¬ 
ing the program. We’ll be adding 
specialized electronic mail tem¬ 
plates for MCI Mail, Easy Link, SM 
and other programs—all at a low 
price. (All of these additions will be 
built from our built-in language 
BackTalk.) For these additions, as 
well as the basic program enhance¬ 
ments, we believe everyone will 
want a registered version to keep 
up to date. 

Order your copy now. Simply call 

1-800-882-5171 Ext. 300 


and give us your VISA, Master- 
Card, American Express, or Diner’s 
Club number. We’ll send you your 
copy of BaekComm immediately. 

LaSalle 

MICRO 

1350 Remington Rd, Suite W 
Schaumburg, Ill 60195 
In Illinois, call 1-312-882-5171 

Dealer Inquiries Invited 

BaekComm, BackTalk and LaSalle Micro are 
trademarks of LaSalle Micro, Inc. Crosstalk and 
Crosstalk Mk 4 are trademarks of Microstuf, Inc. 
dBase III is a registered trademark of Ashton 
Tate. Microsoft is a registered trademark and Mi¬ 
crosoft Access is a trademark of Microsoft Corp. 
SideKick is a registered trademark of Borland In¬ 
ternational Corp. Lotus is a registered trademark 
and Lotus 123 is a trademark of Lotus Develop¬ 
ment Corp. IBM is a registered trademark of the 
International Business Machines Corp. Easy Link 
is a service mark of Western Union Corp. Dow 
Jones News/Retrieval is a registered service 
mark of Dow Jones & Co.. Inc. 

Requires IBM® PC. XT, or AT or IBM 
compatible and DOS 2.1 or higher. 

© LaSalle Micro. Inc. 1985 
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an eternity: 1 minute 20 seconds. On a 
keyboard reset, however, REMM can be 
installed in less than 2 seconds. 

REMM has a process to save multi¬ 
ple contexts with function 8. By default, 
the nesting limit is 5, but a limit of up 
to 32 may be specified when the device 
driver is installed. This allows writing 
reentrant interrupt service routines, but 
as explained previously, the availability 
of function 15 makes this feature less 
necessary than it was under the 
previous version of the EMS. 

Other installation options may be 
used to control the starting address of 
the page frames and to keep page 
frames out of specified blocks of mem¬ 
ory. The user should disallow page 
frames at segments B000H through 
BC00H, where presence of memory im¬ 
plies the use of a particular type of vid¬ 
eo adapter. Additionally, the total num¬ 
ber of processes that can concurrently 
use expanded memory may be limited 
(the EMS allows up to 256; the default 
limit for the RAMpage! is 32). The docu¬ 
mentation does not explain what advan¬ 
tage, if any, is gained by the user limit¬ 
ing the number of processes. 

The implementation of function 33, 
which fills an array with the addresses 
of all the page frames above 640KB, has 
a bug similar to the one in Intel’s func¬ 
tion 14. If the direction flag is set when 
the function is invoked, the data are 
placed in memory backwards from the 
array’s starting address. The user must 
clear the direction flag with the CLD in¬ 
struction before every invocation. 

The REX device driver program is 
an extended memory emulator that 
allows simulating the AT’s extended 
memory in expanded memory. It can 
even do this on a PC, allowing VDISK to 
be installed with the /E option. REX is 
installed as a resident EMM process 
with a specified number of pages allo¬ 
cated to it. These pages then become 
unavailable to other EMM processes 
until the system is rebooted. It provides 
the INT 15H BIOS services that the AT 
uses to move data between conven¬ 
tional and extended memory, except 
that paged expanded memory is used 
instead of extended memory. REX is the 
only program supplied by AST that can 
use the expanded memory manager 
directly. All other utilities are written to 
use extended memory, so they need 
REX to provide the interface to 
expanded memory. 

AST supplies new versions of its 
venerable SUPERDRV RAM drive and 
SUPERSPL print buffer programs. These 
are the AT versions that can use ex¬ 
tended memory, so they need the ser- 


TABLE 2: Symphony Capacity Tests 



CAPACITY 

RATIO 

NO EMS 

WITH EMS 





NO. CELLS 

NO. CELLS 

NORMAL 
% FREE 

EXPANDED 
% FREE 

Integer constants 

0.98 

52,824 

51,592 

0 

100 

Real constants 
10-character 

2.9 

17,608 

51,592 

0 

80 

strings 

50-character 

3.9 

13,205 

51,592 

0 

70 

strings 

12.9 

3,201 

41,125 

0 

0 

Small formula 3 

10.0 

5,155 

51,592 

0 

1 

a A3 - (A1 +A2)/2, A1 and A2 constant, A3 copied to the end of the column, then column A copied 
across the spreadsheet. 


The use of an expanded memory board for a spreadsheet application allows larger 
spreadsheets to be created. System size used in the capacity tests was 495KB 
available user memory (per CHKDSK) and 2MB expanded memory. 


■ 


TABLE 3: Symphony Execution Times 



NO EMS 

WITH EMS 

Load 255KB file from hard disk 

58 

62 

Copy 5,000 formulas 

42 

48 

Recalculate 5,000 formulas 

38 

49 


Execution time increases when the expanded memory board is used. The increase 
in memory is only slightly offset by a reduction in speed. Formulas used in these 
tests are the same as those used in table 2. 


vices of REX to run in expanded mem¬ 
ory. Because SUPERDRV emulates a 
floppy disk, it is limited to 360KB and 
requires the setting of system board 
switches to indicate an extra diskette 
drive. It is not very useful on a system 
with expanded memory. Fortunately, 
another RAM drive program, fASTdisk, 
is implemented as a device driver and 
can therefore support larger RAM disks. 
It seems to be a clone of VDISK (the in¬ 
stallation parameters are the same) and 
works in much the same way. 

SUPERSPL is not the best print buf¬ 
fer in the world, but its wide distribu¬ 
tion indicates that many users are famil¬ 
iar and comfortable with it, and it is 
preferable to Intel’s QUIKBUF. A new 
SUPERSPL feature allows the user to 
control output to the printer by the 
printer interrupt, instead of by the 
timer. But for this to work, the printer 
port must be initialized with a reset 
procedure other than the one per¬ 
formed by DOS. No such program is 
provided by AST. Another useful addi¬ 
tion is that the installation message dis¬ 
plays the address where the buffer is al¬ 
located. The user interface is essentially 
unchanged from previous versions. 

The documentation for RAMpage! 
lives up to the high standards set by 


previous AST hardware products. The 
hardware and software instructions are 
presented in two separate manuals. 
They manage to provide all pertinent 
information clearly and concisely with¬ 
out insulting the reader’s intelligence. 
Perhaps the manuals are a little unclear 
for a user who has never installed a 
circuit board, but AST wisely assumes 
that its primary audience is somewhat 
more experienced. 

To test the compatibility of 
RAMpage! and Above Board with one 
another, each of the utilities was run on 
the other manufacturer’s board. All of 
them worked fine, including, surpris¬ 
ingly, REX on Above Board. Each EMM 
device driver, however, is specific to its 
own board and will not work with the 
other. This means that multiple ex¬ 
panded memory boards must come 
from the same manufacturer or at least 
be designed for the same device driver. 
Users who are installing one board now 
but who are planning to add more in 
the future will want to consider only 
those manufacturers that can be ex¬ 
pected to remain in business until the 
additional boards are needed. Intel, 
which was a codeveloper of the base 
EMS specification, and AST, one of the 
leading board makers for the personal 
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EXPANDABLE MEMORY 


THE I/O ADDRESS SPACE 

The 8088 microprocessor can ad¬ 
dress two distinct address spaces: 

1MB of program/data space and 
65,536 I/O ports. But just as IBM lim¬ 
ited user memory to less than a 
megabyte, it also limited the usable 
I/O space to less than the proces¬ 
sor’s limit: 1,024 ports. Of these 
1,024 pons, the first 256 are re¬ 
served for the system board, and the 
next 256 are not usable. That leaves 
512 ports available in the expansion 
slots for use by adapter boards. Al¬ 
though reserving some memory 
space for bit-mapped video and 
ROM is reasonable (it may be ar¬ 
gued, however, that IBM took more 
than necessary), the limitation on the 
number of ports seems arbitrary. 
Most adapter boards require a whole 
block of ports to support each pe¬ 
ripheral device, so the lack of ade¬ 
quate I/O address space may begin 
to loom as large as lack of memory. 

Several physical ports may be 
provided for each address in the IK 
of I/O space, however. This possi¬ 
bility arises from the fact that the 
CPU is still capable of specifying all 
64KB of possible I/O addresses; 
however, most adapter cards recog¬ 
nize only 1,024 of these. The reason 
is that the cards implement incom¬ 
plete address decoding, as illustrated 
in the accompanying figure. The dia¬ 
gram is meant to be a conceptual 
representation of address decoding; 
it is not a schematic of the actual 
hardware components. 

The address decoding circuitry 
samples only the lowest 10 of the 16 
address lines. The port responds to 
any address with the proper bit pat¬ 
tern in those 10 bits regardless of 
the state of the high-order 6 bits. 
Thus, for the example given, the 
port responds to hex addresses 


0208, 608, 808, A08, and so on for 
the 60 other addresses whose 
low-order 10 bits have the same pat¬ 
tern. In effect, incomplete address 
decoding makes each port take up 
64 I/O addresses, reducing the avail¬ 
able ports from 64K to IK. 

Because the address decoding 
circuitry is on the adapter board, not 
on the system board, a board may 
be designed to perform complete, or 
perhaps “less incomplete,” decoding. 
The EMS boards decode two of the 
high-order 6 bits, thus providing 
four ports at each address in the 
1KB address space. If the board’s 
port address is set to 208, the four 
page registers are addressed at 0208, 
4208, 8208, and C208. 


This method does not magically 
expand the I/O address space back 
to 64KB. For example, ports cannot 
be addressed at F3F0 through F3F7, 
no matter how complete the decod¬ 
ing, because the block of eight 
diskette controller ports beginning at 
03F0 responds to the same ad¬ 
dresses. What this method does pro¬ 
vide, however, is the potential for 
implementing as many as 64 ports 
for each address that is not already 
in use by a port that contains stan¬ 
dard decoding circuitry. As more 
and more devices become available 
for the PC, complete decoding will 
be increasingly used in order to re¬ 
lieve congestion in the I/O space. 

—TM 



The EMS boards decode two of the high-order six bits that are not normally 
decoded in order to provide four ports at each of 1KB address space. 


computer market, both qualify for inclu¬ 
sion in this category. 

EXPANDED BENEFITS 

Lotus Symphony 1.1 was used as a test 
of the benefits provided by expanded 
memory. It ran equally well on both 
Above Board and RAMpage!. In order to 
test the added capacity that is provided 
by expanded memory, an empty spread¬ 
sheet was successively filled with integ¬ 
er constants, real constants, short and 
long text strings, and a simple formula 
until the memory was exhausted. The 
tests were repeated both with and with¬ 


out the addition of expanded memory. 
The results of these capacity tests are 
given in table 2. 

Notice that a “Memory full” condi¬ 
tion can occur even when a significant 
amount of expanded memory is un¬ 
filled. This condition results because 
pointers to locations in expanded mem¬ 
ory are kept in conventional memory; 
when that is filled, no more can be 
placed into expanded memory. Judging 
from the results that are shown in table 
2, each expanded memory pointer takes 
up the same amount of space in con¬ 
ventional memory as does an integer. 


Therefore, integers are not placed into 
expanded memory; they would take up 
twice as much space. 

The capacity of the spreadsheet is 
reached when the conventional mem¬ 
ory is filled. If, however, expanded 
memory is filled first, additional cells 
are allocated in the remaining conven¬ 
tional memory. This situation occurs in 
the case of the long strings: in round 
numbers, expanded memory is filled 
with 34,000 cells, but about one-third of 
conventional memory is free at that 
point, and an additional 7,000 cells are 
placed there. 
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MEMORY EXPANSION BOARDS 


In addition to Intel’s Above Board 
and AST’s RAMpage! reviewed here, 
several other boards are available 
that conform to die Lotus/Intel/Mi¬ 
crosoft (LIM) and/or the AST/Qua- 
dram/Ashton-Tate (AQA) Expanded 
Memory Specification. Some of these 
boards are listed below. Their per¬ 
formances have not been evaluated 
by PC Tech Journal. 

Companion Card: $295 with OKB; 
$395 with 256KB; $495 with 
512KB, $595 with 768KB; $695 
with 1MB; $1,090 with 2MB 
Supports UM spec only 
Mega Omega Systems, Inc. 

5217 Ross Avenue 
Dallas, TX 75206 
214/828-0960 

CIRCLE 303 ON READER SERVICE CARD 

JRAM-3: $269 with 0KB; $309 with 
256KB; $589 with 2MB 
JRAM-AT-3: $349 with OKB 
Supports LIM spec only 
Tall Tree Systems 
1121 San Antonio Road 
Palo Alto, CA 94303 
415/964-1980 

CIRCLE 304 ON READER SERVICE CARD 


Liberty: $395 with 64KB; $595 with 
512KB; $895 with 1MB; $1,295 
with 2MB 

QuadMEG-AT: $445 with 128KB, 
$595 with 512KB, $1,295 with 
2MB, $2,685 with 4MB 
Supports both LIM and AQA specs 
Quadram Corporation 
4355 International Blvd. 

Norcross, GA 30093 
404/923-6666 

CIRCLE 305 ON READER SERVICE CARD 

Memory Companion/PC: $395 with 
256KB; $699 with 2MB 
Suppons UM spec only 
STB Systems, Inc. 

601 N. Glenville, Suite 125 
Richardson, TX 75081 
214/234-8750 

CIRCLE 306 ON READER SERVICE CARD 

TOP BOARD: $495 with 256KB; $695 
with 512KB; $1,095 with 1MB; 
$1,895 with 2MB 
Supports both UM and AQA specs 
Seattle Telecom Data, Inc. 

2637 151st Place, N.E. 

Redmond, WA 98052 
206/883-8440 

CIRCLE 308 ON READER SERVICE CARD 


When Symphony starts up, it does 
not immediately allocate all of the free 
pages of expanded memory. Allocations 
are made only as needed, so that add-in 
applications (including programs exe¬ 
cuted through DOS.APP) also may use 
any expanded memory not currently 
being used by Symphony. 

The advantages of expanded mem¬ 
ory vary, depending on the makeup of a 
spreadsheet. Tests with some typical 
spreadsheets containing a mixture of 
labels and formulas of various lengths 
indicate that adding 2MB of expanded 
memory to 640KB of conventional 
memory expands the maximum num¬ 
ber of cells by a factor of 3 to 4. 

Although the EMS specification al¬ 
lows 8MB of expanded memory, the Lo¬ 
tus spreadsheets (Symphony and 1-2-3) 
support only 4MB. In practice, the typi¬ 
cal spreadsheet can use no more than 
2MB before filling up conventional 
memory on a system with 640KB of 
user memory. Installing more than one 
EMS board is useful when the spread¬ 
sheet holds a database rather than for¬ 
mulas or when using utilities that are 
coresident with the spreadsheet, such as 
RAM drives or print buffers. 

The best news is that the expanded 
capacity is obtained at a tolerable cost 
in execution speed. Table 3 lists the 
times for loading a large file and for 
copying and recalculating short form¬ 
ulas (the same ones used for the capac¬ 
ity test), with and without expanded 
memory. In most cases, the speed pen¬ 
alty is less than 23 percent. 

After all of the technical specifica¬ 
tions are described and the tests run, 
the bottom line on expanded memory 
is, of course, how well it works. The 
verdict is overwhelmingly positive. The 
EMS can be immediately useful even to 
users who do not measure their spread¬ 
sheets by the acre. Running a system 
with 2MB of RAM disk and many resi¬ 
dent utilities—with more than 400KB of 
DOS memory left over—is a joyful ex¬ 
perience. The true potential of ex¬ 
panded memory, however, will be real¬ 
ized by systems software that can con¬ 
currently load, if not run, several appli¬ 
cations. A variety of useful programs 
that take full advantage of the EMS cur¬ 
rently are in various stages of develop¬ 
ment, and some are already available. 
Intel, for example, is currently bundling 
Above Board with Microsoft Windows, 
while AST is including Quarterdeck’s 
deskview with RAMpage!. Both of these 
software packages are the latest versions 
that make full use of the capabilities 
that are available with the respective 
EMS specifications. 


EMS is in a unique position to 
bridge the gap between the past and fu¬ 
ture of the IBM PC: on a basic PC, it can 
provide several additional years of use¬ 
ful life for a system that otherwise 
might be fast approaching antique 
status. In addition, it provides an AT 
with some of the functionality that so 
far has been untapped in that machine. 

In comparing the Lotus/Intel/Micro- 
soft and AST/Quadram/Ashton-Tate spec¬ 
ifications, the latter appears to provide 
more flexibility by hedging the user’s 
bets. It works with currently available 
applications written for the LIM stan¬ 
dard and is ready for the applications 
that can make full use of all the en¬ 
hancements—when and if those be¬ 
come widely available. As a matter of 
fact, Lotus, the arbiter of EMS compati¬ 
bility, has certified RAMpage! as fully 
compatible with the EMS specification. 

With Microsoft as one of the part¬ 
ners in the LIM specification, the possi¬ 
bility exists that fiiture versions of the 
operating system will render the AST 
superset of functions unusable. 

In comparing the two hardware of¬ 
ferings, the AST RAMpage! board is pre¬ 
ferred not only because of its under¬ 
lying design specifications, but also 


because the superior documentation 
and utilities make this a better package 
overall. This is not to say that Intel’s 
Above Board is inherently flawed. Ex¬ 
cept for the print buffer utility, it is 
a good product in its own right. 1 |IM —I 

Above Board AT: $795 with 512KB; 

$1,495 with 2MB; $2,690 with 4MB 
Above Board PC: $495 with 256KB; 

$1,395 with 2MB 
Intel Corporation 
5200 N.E. Elam Young Parkway 
Mail Stop TOC-03 
Hillsboro, OR 97123 
503/629-7369 

CIRCLE 301 ON READER SERVICE CARD 

RAMpage!: $595 with 256KB 
RAMpage AT!: $745 with 512KB; $1,045 
with 1MB; $1,495 with 2MB 
AST Research, Inc. 

2121 Alton Avenue 
Irvine, CA 92714 
714/863-1333 

CIRCLE 302 ON READER SERVICE CARD 


Ted Mirecki is a corporate planner who is 
responsible for developing decision support 
systems on a variety of hardware. He has a 
master's degree in computer science. 
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PCOXISTANDARD links a PC direct to the mainframe. 
PCOXIPLUS (not shown) can “window”a PC session, 
host session and two notepads on the same screen 









PCOX micro-to-mainframe 
connections are designed 
with your IBM 
3270 network in mind. 

At CXI, we’ve come up with hardware and 
software solutions that solve problems at both 
ends of the micro-to-mainframe connection. 
Be it coaxial or remote. 

Tbgether we call them the PCOX™ 3270 
Series (pronounced “peacocks”). 


Tb start with, there’s our PCOX/ 
STANDARD and PLUS emulator boards. They 
link your PCs to the mainframe. And provide 
file transfers to and from the host. 

Our PCOX/3270 PC upgrades your PC 
to multiple host sessions for a fraction of the 
price of an IBM 3270 PC. While PCOX/ 
GRAPHICS lets you do true S3G graphics 
terminal emulation right on a PC. 

Looking for micro-to-mainframe con¬ 
nections for your LAN? 

Our PCOX/GATEWAY 
products come in coaxial and 
remote versions and serve host 
sessions to your IBM PC Network 
or NETBIOS-compatible 
LAN. 


_ ■ ' We designed 
T' ■ this proprietary 
gate array chip (on 
(your left) to let us fit a 
_ fl6t iri(yre capability in a lot 
less space. With more reliability. It was 
also the first chip designed exclusively for 
$270 terminal emulation. 


















have all the 
more of them. 



M 1CRO TEM PUS INC . 


So for the name of your nearest CXI 
distributor, call 800-225-PCOX. In California, 
can (415) 424-0700. 

Or send us the coupon. And we’ll have an 
answer to you quicker than you 
cansayPCOX. 




av«fecV» I ® < ' 


Or snap on one of our smart accessories. 
Like KEYBOARD MATE. A compact addition 
to your PC keyboard that gives you single 
keystroke access to 3278/79 and 
3270 PC functions. 

We’ve thought 
our answers through. 

All PCOX products work 
with IBM® PCs, XTs, ATs and 
compatibles. They’re easy to install. 

And easy to upgrade. It’s as simple 
as changing a diskette 


CXI, you’ll be in the company of other good 
companies like General Motors, Citicorp,TWA, 
British Petroleum and more. 


PCOX works with all 
mqjor micro-to-mainframe 
software. 

Whether it’s Cincom, Cullinet, Informa¬ 
tics, MSA, Micro Tbmpus or Performance 
Software, PCOX runs it. This is due in 
part to the three application program 
interfaces we provide. Namely, IBM’s, 
IRMA’s and our own PCOX API. 

CIRCLE NO. 162 ON READER SERVICE CARD 


But more important, since we design 
and manufacture everything we sell, we 
can track and respond to changes in the 
industry 

So the investment you make now will 
be safe. And supported. How? 

With training, technical assistance, 
and even a toll-free customer hotline. 

Of course, when you go with 


either coaxial to a controller or remote via a modem 














( \ PC BRAND: SPECIALIZING IN 
W y TOOLS FOR PROGRAMMERS 


PADLOCK NEW LOW COST VERSION 

Protect Any Program Using Anyone’s Diskettes 


nnirr OUTSTANDING 

13Kl.br FOR ANY LANGUAGE 

Is Anything But. A Whopper of an Editor 


Y ou are a program developer seeking 
a low-cost way to protect your pro¬ 
gram from piracy? You are with a promi¬ 
nent company fearful of embarrassing 
lawsuits should employees copy programs 
illegally? 

We have a devilishly clever solution for 
the two of you we call PadLock™. It gives 
you the keys to lock up any program you 
want—yours or someone else’s—without 
buying a stockpile of expensive 
fingerprinted disks. 

PadLock is software. One of its pro¬ 
grams formats any manufacturer’s disk, 
embedding your secret code in sectors 
the operating system will ignore. Another 
program installs this code in any program 
files you name, whether YourProg or 
WordStar®, or any .COM or .EXE files. 
From then on there’s no picking the lock 
without the combination: the coded soft¬ 
ware together with a coded disk. 

So it’s not despised copy prevention. 
Protected programs can be copied any¬ 
where, to hard disks, to backup diskettes. 
It's a lock and key scheme. A protected 
program will just lock up at load time with¬ 
out a keyed diskette (possibly its own) in 
one of the drives. The key disk may then 
be removed to free the drive. 

PadLock is economical. You buy soft¬ 
ware that fingerprints disks for as little as 
$ 2.50 each, not $ 8.00 laser-drilled disks 
you may never use. Tell you what. Pad- 
Lock keeps track of how many disks it has 
formatted. Try it out. Format up to 5 test 
disks. If PadLock doesn’t suit you, return it 
within 30 days for full refund. 

Incidentally, don't look elsewhere. Pad- 
Lock is available only from PC Brand. 


CURSES Unix Style 


Ask for: Prices: 

M0030 Formats 30 disks s 99 

MO 100 Formats 100 disks *250 


T urbo Pascal™ was irresistible at the 
price but its limitations loom larger as 
your Pascal expertise expands. Might it 
be time to look into a truly professional 
Pascal compiler? 

Prospero Software’s Pro Pascal™ was 
awarded a Class A certificate for its faith¬ 
ful implementation of the International 
Standard for Pascal (ISO 7185) conquering 
a suite of 740 tests, the only validated Pas¬ 
cal compiler for the PC and 8086 family of 
machines. Its UK creator has sold several 
thousand in a worldwide market where 
standards are a priority. 

Turbo cannot compile programs utiliz¬ 
ing standard Pascal features that Borland 
unaccountably sloughed off(e.g., get, put, 
page, function name passing). That’s prob¬ 
ably led to wordy equivalents in your pro¬ 
grams at penalty of expanded size and 
run time. Bluntly, "there is a Pascal stan¬ 
dard. [Borland] is definitely not standard 
Pascal" (Cortesi, Dr. Dobb'sJournal, 7/85). 

Pro Pascal corrects such deviance to 
make your work acceptable in any cir¬ 
cles. Perhaps more enticing, it breaks free 
of Borland (and MT+ ™ and IBM*) 64k 
boundaries. Large memory model pro¬ 
grams of 10,000+ lines and 1,000+ identi¬ 
fiers are now possible. 

Pascal as defined is austere as an Alp, 
but Pro Pascal has sturdy outcroppings to 
hang onto: dynamic strings, random file 
record access, long integers, single and 


D vorak in lnfoworld said it for us: "the 
word is getting around.. .that Brief, 
The Programmer’s Editor is simply the 


double precision floating point, an assem¬ 
bler level interface, and (again unlike 
Borland) separate compilation of program 
modules for later linking into large pro¬ 
grams, so you can develop libraries of oft- 
used routines. Or disallow these exten¬ 
sions by the /s option whenever you 
require strict adherence to standard. 

Prepare your source program using any 
text editor and Pro Pascal's three-pass 
compilation will convert it to Intel relocat¬ 
able machine code for direct execution. 
Fast, tight code results which can use the 
8087. The sieve runs faster than MS, MT+ 
or Borland, and produces a program one 
third the smallest of these. 

Pro Pascal is a complete system. You get 
a librarian; a linker which scans libraries, 
accepts Assembler modules, and con¬ 
structs overlays quite on its own (no con¬ 
tamination of source code); a cross- 
reference generator; a source and sym¬ 
bolic debugger offering multiple break¬ 
points and changable variables; and a 
runtime library which may be distributed 
with your work royalty free. 

You certainly got your money’s worth 
from Turbo, but Borland's bargain may 
now be getting very costly, so here's our 
deal: 

Ask for: List: PC Brand: 

poioo < *390 5 345 

P010X< Borland Trade-In* * 299 
*Upon receipt of original Borland disks 


best text editor you can buy." With a name 
that belies its thoroughness, Brief™ has 
every feature you’ve ever contemplated 
for your editor-in-chief. Here goes: 

Text, from keyboard or files, is housed 
in multiple buffers, and scrolled through 
one or more windows you open, close, 
resize. A text buffer may be called to dif¬ 
ferent windows to view two areas at once. 

A change in one changes both. Text may 
be marked for printing, writing to files, 
movement to scrap buffers for cut and 
paste into other buffers, or deletion, with 
as many "undo” levels as you want. 

To find and fix, Brief has text search 
abilities rivaling "grep", with wildcards for 
matching, indifference to intervening 
characters, acceptance of character 
ranges, even multiple choice of patterns 
and their replacements. 

If you use Lattice, C8S™, or Wizard, and 
have 320k, you can compile your C pro¬ 
gram without ever leaving Brief. It finds 
the fines with errors, and marches you 
through the text for repairs. 

Parts of Brief were written with its own 
Lisp-like macro language. It has structure, 
32-character variable names, conditional 
execution, loops, and you can actually 
read it! Nothing like the hieroglyphs we’ve 
seen elsewhere. 

A macro compiler comes with your 
copy, and pre-written macros in source to 
give you the flavor. One even turns Brief 
into a word processor, with margin setting 
and wraparound. There’s even a bulletin 
board and public domain disks with 
macros contributed by a mushrooming 
cult of macromaniacs. A disk full of con¬ 
test-winning macros comes free with your 
purchase! (Needs 192k.) 

Ask for: U0590 PC Brand: 

List: *195 ’CALL 


PROSPERO’S PRO PASCAL b0 r 

ISO Validated Pascal for Serious Users 


The TOOLSHED™ Trusted Favorites for a Well-Appointed Workbench 


Screen Management 

urses is a Lattice® creation which 
manages the screen of the IBM PC in 
the same fashion as the curses utility of 
Unix. This C library has all the same func¬ 
tions of Unix curses with matching param¬ 
eter fists. So your Unix program will be 
content when you move it to the PC, and 
programs created on the PC will be Unix 
compatible. 

Curses is a library cf eighty-four func¬ 
tions and macros which can keep any 
number of screen images in memory. A 
screen may be full or partial size, and any 
can be summoned to the physical screen 
at your programs's command. 

The product supports color, and all four 
memory models. In keeping with the ter¬ 
minal orientation of Unix curses, the physi¬ 
cal screen is re-painted (at high speed) 
only when your program calls a refresh 
function. Within a screen, Curses employs 
a vast function set to get characters, wrap 
fines, scroll, blank fines, highlight—virtu¬ 
ally any tool needed to update the screen. 


Ask for: 

List: 

PC Brand: 

L0850 

*125 

*100 

L0860 with Source 

*250 

*200 


N ot interested in interpreters? Then 
explore the other fast lane to coding: 
language-specific editors. FirsTime™ is 
the strongest C editor we have seen, with 
many more commands and utilities. 

FirsTime asks what program structure 
you want and sets up its skeleton for you: 
"main", or "function", or "if-else" or 
"while" or any component of C, with all 
semi-colons and curly braces tended to. 

It puts placeholders into these struc¬ 
tures to prompt you to enter code—the 
conditionals and counters which complete 
an "iff, for example. FirsTime can even 
transform one type of structure .into 
another, such as "for" into "while" or 


I nterested but need to know more? Ask 
for literature about these products. 


C-SPRITE Lattice’s 
Own Debugger 

This versatile companion to Lattice C™ 
displays function and variable names, 
data types, source code fine numbers, 
and source itself. At any breakpoint disas¬ 
semble object code and see source and 
assembler on screen. 

Optionally offers machine addresses. 
Differentiates between C’s data types to 
treat addresses as strings, long integers, 
etc., even pointers. At breakpoints set by 
symbols or addresses, C-Sprite™ will ex¬ 
ecute clusters of commands or commands 
that execute until a condition is met. 

Debug through a COM port with a sec¬ 
ond terminal to leave a program’s display 
screen undisturbed. Link with Plink86™, 
and C-Sprite can even tackle overlays. 

Ask for: L2300 PC Brand: 

List: *175 *145 


"while” into "do". It checks that variables 
you enter have been declared, and high¬ 
lights errors. Material can be pulled into 
ten buffers for movement elsewhere. Your 
last delete is held in one of them for 
"undoing". 

Movement through the screen high¬ 
lights the successive logical blocks of your 
program so that structure is always appar¬ 
ent, and can hide lower level statements to 
show the outer framing of programs. 
Makes a big contribution to error-free 
code. 

Ask for: E0460 PC Brand: 

List: *295 *229 


PRO FORTRAN 

With Source Debugger 

Prospero also offers a polished Fortran 
which satisfies completely ANSI X3.9-1966 
(known as Fortran 66) and adds an abun¬ 
dance of Fortran 77 extensions (which may 
be blocked as a compile option), its strict 
standards mean mainframe to micro com¬ 
patibility. 

Pro Fortran™ supports both small and 
large memory models, optionally uses the 
8087, is equal to Microsoft in speed, but 
produces extraordinarily compact code— 
as little as 1 / 5 and an average of 1/2 the 
size of Microsoft’s in tests we've seen! It 
comes with a linker, a librarian, and the 
same source debugger as Pascal above. 

Ask for: F0100, List: *390, PC Brand:*345. 


LMK Unix-like “Make” 
Builds Systems Easily 

Working on a large program (in any lan¬ 
guage)? Tell Lattice's LMK™ what source 
files to compile using which options, which 
modules to assemble into what libraries, 
what libraries to search, what to fink into 
the final product. 

LMK keeps track of the last time every 
action was performed, and all the steps in 
your program system which depend on 
them. Over and over as you write and test, 
LMK rebuilds your program faultlessly, 
however intricate the assembly, and saves 
time doing only what's needed. 

-Ask for: L2100, List: *195, PC Brand:*159. 

CODE SIFTER Profiler 
at Bargain Price 

Several expensive programs will now find 
the sluggish spots in your program; our 
Code Sifter saves you plenty. It divides 
.COM or .EXE files into partitions on its 
own (or you can specify boundaries), then 


samples your program at precise inter¬ 
vals, counting how many times it finds the 
instruction pointer in each partition. 
Between each run Code Sifter can dis¬ 
card less active ranges and re-partition 
the hot spots, so that you zoom in literally 
byte tight! You’ll see unmistakably where 
to optimize. 

Ask for: N3100, List: *119, PC Brand:*99. 


TEXT TOOLBOX 

Tames Text Files 

Lattice has assembled a cluster of the 
most useful Unix text management tools 
into a single package. The Tbolbox™ has: 

"Grep": Rapid searching of any number 
of files to spot text patterns. Powerful 
expression syntax that goes far beyond 
your text editor’s search command. 

"Splat" substitutes new text for matches 
found using grep’s syntax. "Files" can 
copy or erase files down paths to the point 
of eliminating full directory structures. 

“Difff compares text files fine for fine. 
"Ed" is similar to the well-known Unix 
editor. 

Ask for: L2220, List: *120, PC Brand:*100. 


CVUE Customizable 
Text Editor 

CVUE™ is Lattice’s text editor which has 
undelete, full path name support, and fea¬ 
tures important to programmers: recogni¬ 
tion of non-display characters, pattern 
searching, indenting and undenting. 

Supports text files as big as RAM. Com¬ 
pact and fast. Runs in only 64k with no 
tedious overlays. The real value: Even the 
binary version offers full customization of 
keyboard commands. Plus, opt for source 
code and make this editor truly your own. 

Ask for: L2240, List: *75, PC Brand:*69. 
For Source Code as well, Ask for: L2245, 
List: *250, PC Brand:*195. 


FIRSTIME C Programmer for Hire. Real Cheap. 














AND GETTING THEM TO YOU AT 
REDUCED PRICES, FAST. TRY US! 


C-TREE 

B-Tree File Manager, Source Code, No Royalties! 


fi -tree™ has been around since 1979. 
V/. (It became Digital Research's Access 
Manager™). That means seasoned, sturdy 
code which hasn't cracked under the 
weight of prolonged and widespread use. 
C-tree comes in C source code, reveal- 

ESSENTIAL C 
UTILITY LIBRARY 

300 Functions, 50<F Each 

N othing pays you back quicker than 
function libraries, for our money the 
treasure of the C language. 

Essential's huge package has 49 func¬ 
tions for screen movement, character 
manipulation, color display, and screen 
save and restore; 49 graphics functions to 
draw lines, shapes and color fill; 18 to 
rework strings in novel ways; 27 to set and 
obtain the default drive and file date/time 
stamps, plus make, access and remove 
directories and files; 22 for time and date 
validation, formatting, and elapsed time 
computation; 10 to allocate and free mem¬ 
ory and execute other programs from 
within the current program; 24 to capture 
and control keyboard input; 18 to drive 
printers; others for communications, 
sound, and, and... 

They are 95% in C, with those accessing 
DOS and BIOS (used by many of the C 
functions) in Assembler. Everything is sup¬ 
plied as libraries and as documented 
source, so even for C savants, there's 
much to be learned rummaging about. 
Demos show a sampling of what these pro¬ 
cedures can be combined to do, and the 
manual clearly presents and describes all 
functions; 

List: *185 
PC Brand: *150 


Lattice: U0300 / Mk Wms: < 
U0301 / C86: U0302 / 
DeSmet: U0303 


PRE-C 

Thorough “Lint”-like Analysis Now on the PC 


U nix users have always had "lint” to 
thoroughly clean programs before 
they disappear into a compiler. 

Pre-C™ looms larger than "lint". It finds 
problems your compiler won’t. Problems 
that a debugger will have trouble figuring 
out. Even problems which will cause trou¬ 
ble with other compilers. 

Pre-C finds all the syntactical tripwires 
that will blow out a compiler and much 
subtler problems: code which will never 
be accessed, casts with suspect conver¬ 
sions, variables declared as external but 
never used, functions never called, 
machine-dependent expressions which 
inhibit portability, obsolete usage. 

But the big service of "lint" is this: Com¬ 
pilers work with one module at a time. 
They know nothing of other modules 
which only meet up at link time. Pre-C 
looks at all segments of your program at 
once and reports to you any inconsisten¬ 
cies of inter-module references. 

Pre-C uses the Unix System III compiler 


standard to guarantee maximum portabil¬ 
ity anywhere in the C world. There are 
then plentiful command line options to 
relax such rigor during early coding 
when work is incomplete. 

Use purchased binary libraries? Profile 
them for Pre-C and it will thereafter insure 
that function calls from any C program are 
letter perfect. A miracle worker in speed¬ 
ing large system development. Needs 
128k minimum; 192k recommended. 


Ask for: P0590 
List: *395 


PC Brand: 

*295 


TOOLWORKS C COMPILER ^ 

Benchmarks Embarrass Biggies at Giveaway Price! 


ing all you’ve ever wanted to know about 
how b-trees are written. Provided you 
bind it into your binary application, you 
can re-distribute C-tree without royalties 

C-tree's design splits nodes to allow any 
number of users to access an index file 
simultaneously even during updates. So 
multi-user configurations and adaptation 
to networks are possible. You must write 
record-locking routines, as they are com¬ 
piler and operating system dependent, 
but the documentation shows how. 

The latest version has new features: sup¬ 
port of variable record length files; multi¬ 
ple key indexes in a single physical file. 

Thanks to source code which does not 
deviate from the K&R standard, C-tree 
can travel. Tests in many environments • 
prove that C-tree gives your application a 
ticket to anywhere. 

C-tree permits any number of keys for a 
data file, supports duplicate keys, alpha¬ 
numeric or numeric, etc., etc.—it’s a com¬ 
prehensive product with everything you’d 
expect. Intelligently designed, too, com¬ 
prising both high level ISAM routines 
which minimize coding by handling all 
details of an activity; as well as decom¬ 
posed step-by-step functions you can 
access directly. Either way C-tree main¬ 
tains optimal index structures which will 
find a record amongst a million ten-byte 
keys in no more than five disk seeks. 

Ask for: F0660 < PC Brand: 

List: *395 *329 

PC BRAND, Craftsman, PadLock, Toolshed, and Toolbox 
TMs of PC BRAND / Unix TM Bell Laboratories / Lattice 
registered TM; and Lattice C, LMK, C-Sprite, CVUE and 
dBC TMs of Lattice Inc / dBASE TM AshtonTate / c-tree 
TM FairCom / Pre-C, Plink86 TMs Phoenix Computer 
Products / MS TM of Microsoft / IBM registered TM of Int’l 
Business Machines / Brief TM UnderWare, Inc. / FirsTime 
TM Spruce Technology Corp. Inc. I WordStar registered 
TM Micropro / C86 TM Computer Innovations Inc / Ac¬ 
cess Manager, CP/M, MT+, TMs Digital Research / 
Toolworks TM Software Toolworks / Pro Pascal and Pro 
Fortran TMs Prospero Software / Turbo Pascal TM 
Borland Int’l 


B orland move over. If you are looking 
for minimum cost tools for learning C 
or for getting straightforward jobs done, 
we are happy to end your search. 

Take a peek at the prices below, then 
look at the benchmarks. We have here a 
bargain C compiler with some very 
respectable clockings against not only low 
price compilers, but even against big-lea¬ 
guers like Lattice. The timings will sur¬ 
prise you (will you look at floating point?). 

Lattice it's not. Our Toolworks™ C 
doesn’t have the full repertoire of features. 
But maybe you don't need them just yet. If 
the small memory model (64k for program 
and data each) will keep you busy for now, 
and you haven't yet found a reason for 
double precision math; if what you really 
need is to create C code and get it com¬ 
piled, and you don’t mind doing it for sev¬ 
eral hundred dollars less, then Tbolworks 
C will be happy to generate remarkably 
fast and efficient compiled code for you. 


30-DAY 

MONEY-BACK 

GUARANTEE 

Even after using program disks, 
you may return any product in this 
space not coded " < " (by require¬ 
ment of its developer) within 30 
days for full refund of purchase 
price provided it is in our judgment 
in resalable condition. 


TC001 

Compiler & Runtime Library 
TM001 

Mathpak for Floats & Longs 
BENCHMARK RESULTS Each test's best score indexed to 100. 

#la #lb #2 #3 # 4 #5 #6 #7 


Td save the most, get the essential com¬ 
piler-restricted to integer math values 
not exceeding ± 32k. Or order the 
Mathpak as well and receive a library 
capable of single precision floating point 
and long integers, as well as trigonomet¬ 
ric, hyperbolic, logarithmic and powers. 

Toolworks C has a configuration pro¬ 
gram to change the compiler’s default 
option settings, and a runtime profiler to 
uncork bottlenecks. It can generate either 
object code or assembler compatible with 
Microsoft’s MASM, and gives you source 
code of its complete standard library, 
which includes access to DOS and BIOS 
interrupts. 

Our compiler doesn’t care what genera¬ 
tion of DOS you are creating for. Toolworks 
C supports register variables, can use the 
8087 math chip, even has an exec() func¬ 
tion which will branch to another program 
or a DOS transient and return. 

It's simply packaged. Nothing fancy. But 
our evaluators tell us that it is easier to use 
than most compilers, and no bugs were 
found. Not surprising. This compiler is not 
new. It started life under CP/M™. Thou¬ 
sands of keybangers shaped the original 
to perfection's mold. We’re so confident of 
reliability that if you are the first to docu¬ 
ment a bug, you can keep the compiler, 
and we’ll refund your money. 


Prices: 

*49.95 

*29.95 

Compile 
Time Size 


Tbolworks 

180 

100 

100 

213 

139 

146/200 

181/218 

61k 

162 

135 

Lattice 


240 

140 

100 

100 

103/100 

105/100 

58k 

205 

121 

DeSmet 

670 


113 

107 

100 

100/130 

100/113 

60k 

100 

117 

Ecosoft 


160 

115 

116 

110 

101/130 

105/143 

fail 

171 

100 


Test Key: 

#la: Floating point. 

#lb: Same, using 8087 if 
capable. 

#2: Function calls. 


# 3: Character counting. 
# 4: String copy using 
pointers. 

# 5: File copy using getc, 
putc; floppy/harddisk 


#6: File creation, floppy/ 
harddisk. 

# 7: Max. memory allocated 
using malloc(). 
Benchmark by DrasTech. 


dBC Lattice Library Maintains dBASE Compatible 
Files With the Power and Speed of C 


d BC links C to dBASE. It. creates and 
maintains files and their indexes 
which exactly replicate dBASE™ file 
design. So dBASE can read and update 
them. And the reverse. dBC™ can use any 
files created by dBASE. Now C and 
dBASE can operate on the same data 
bases interchangably. 

That opens up the widespread culture 
of dBASE installations to exploitation by C 
programmers, and there are a lot of 
dBASE users out there. You can tap that 
market, avoid the resident dBASE lan- 


EXPORT QUALITY 

We ship anywhere. We will prepare 
export documents and ship to you 
or your agent by preferred 
method. Phone or Telex order for 
speed. To pay by credit card, pro¬ 


vide number, expiry date, name 
and billing address of card. Or 
Wire funds to PC Brand, c/o Chem¬ 
ical Bank, 126 East 86th St., New 
York 10028, Account 034-016058. 

We ship immediately and acknowl¬ 
edge by Telex if number provided. 


guage, and gain all the advantages of C 
with this single product. 

dBC's functions parallel all dBASE’s file 
handling commands, many decomposed 
to give closer control. The manual dis¬ 
cusses each backed by demo source files 
on disk. 

Use dBC for custom work for clients, or 
on its own. It’s a complete ISAM file man¬ 
ager for C whether or not dBASE will be 
used in tandem, supports all four memory 
models, and can have sixteen index and 
data files open. Big discount to buyers of 
both dBASE II and III versions. Specify 
Lattice, Microsoft 3.x, or DeSmet compiler. 


Versions: 

L00II for dBASE II 
LCCII With Source *500 
L0III for dBASE III *250 
LCIII With Source 


List: PC Brand: 

*250 $ 225 

s 450 

SOOC 

*500 $ 450 


TERMS AND CONDITIONS OF SALE 


Licenses: Each price is for a license to use a 
product on a single computer and does not consti¬ 
tute its ownership. We will inquire for you about 
site licenses. Except for those coded prod¬ 
ucts may be used to create programs for distribu¬ 
tion without royalty payments or additional 
licenses, provided said programs do not substan¬ 
tially replicate the products themselves. 
Compatibility: PC BRAND’S standard products 
are designed to operate with the IBM* PC, XT or 
AT under PC-DOS and require no more than 128K 
of RAM unless indicated. Non IBM machines us¬ 
ing MS-DOS: Ask us about compatibility, but 
manufacturer knows best. 

Returns: Defective parts will be replaced. Prod¬ 
ucts coded “< ’’ are rendered unreturnable if you 
open sealed envelopes containing diskettes. Oth¬ 
erwise, call for authorization to return a product 


for refund or credit. 

Payment: We honor MasterCard, Visa, American 
Express (no surcharge), wired funds, checks in 
advance (in NY State, add sales tax), and will ship 
COD (U.S. only) for cash, money order, or certified 
check (no fee). Purchase orders accepted from 
larger corporations and institutions at our discre¬ 
tion if you agree to net 30 days plus 2% a month 
late penalty thereafter. 

Shipping & Handling: U.S.: UPS Surface: 1st 
product $6, each add’l $3. UPS 2nd Day Air: 1st 
product $10, each add’l $4.50. UPS Next Day Air 
or Federal Express 1-2 Day Air: 1st product $18, 
each add’l $6. FedEx Next Day 10 AM: 1st prod¬ 
uct $28, each add’l $7. International: Charges 
vary by destination and carrier. *10 per shipping 
container for export forms. Air parcel post at your 
risk beyond collected insurable amount. 


To Order Products or Catalog, Call Us at... 

800-PC BRAND 

That’s (800) 722-7263. In NY State or Outside U.S. call (212)410- 
PC Brand, P.O. Box 474, New York, N.Y. 10028 
TELEX; 667962 (SOFT COMM NYK) 

CIRCLE NO. 171 ON READER SERVICE CARD 


Prices, terms and specifications subject to change without notice 
©1986 PC BRAND 
















When combined with a 2-D drafting system, MEGA CADD’s 
Design Board Professional provides a complete CAD toolkit. 

VICTOR E. WRIGHT 


M icrocomputers are not (yet) 
equal to the task of hosting a 
three-dimensional CAD 
(computer-aided drafting) system with 
. all the features of a production drafting 
system—one that automates the tasks 
required to produce finished drawings, 
ready for the contractor, machinist, tool- 


maker, etc. Minicomputers and main¬ 
frames are needed to host these CADD 
(computer-aided drafting and design) 
systems. CADD is basically a CAD sys¬ 
tem with additional software that auto¬ 
mates portions of the drafting and de¬ 
sign process. The distinction between 
CAD and CADD is somewhat artificial, 


but a CADD system generally presents a 
user interface customized for a particu¬ 
lar field of design, whereas a CAD sys¬ 
tem is a general drafting system with no 
discipline-specific features. 

Microcomputers, however, do very 
well at hosting either two-dimensional 
production drafting systems or three- 






3-D MODELING 

dimensional modeling systems, mega 
cadd’s Design Board Professional for 
the IBM PC family is a worthy example 
of the latter. The latest version, 2.04, 
was released in October 1985. 

Design Board Professional provides 
the capability of creating 3-D models 
and displaying them in perspective 
views, with hidden lines shown or re¬ 
moved at the user’s option. It is aimed 
at the designer—the person who 
creates and develops concepts—as op¬ 
posed to the production draftsman. The 
program supports all the functions that 
a designer would reasonably expect, 
from interactive creation of 3-D models 
to storage on disk to plotted hard copy. 
mega cadd does not pretend that its 
product is a production drafting system, 
but instead has designed the system so 
that it can be used in conjunction with 
other production drafting packages. 

DRAWING DATABASE 

A CAD program is a database manage¬ 
ment system at heart. As each drawing 
entity is entered, it is recorded in a 
drawing database file (entities may be 
entered in a buffer in RAM and only 
periodically written to disk). A record is 
devoted to each entity, and the contents 
of the various fields in the record 
contain the data necessary to depict the 
entity graphically. 

Each CAD system designer chooses 
a different format for the system’s data¬ 
base, just as word processor designers 
and spreadsheet designers choose dif¬ 
ferent storage formats. The differing 
formats account for the fact that one 
CAD program cannot read the drawing 
files created with another one, as well 
as for the different capabilities of one 
program in relation to another. 

Design Board Professional main¬ 
tains its entire drawing database in 
memory, as opposed to some CAD pro¬ 
grams that maintain buffers and auto¬ 
matically write the information to disk 
when the buffers are full. 

mega cadd does not describe its 
database structure in the manual; nor 
does it provide a data interchange 
format. However, a utility is available to 
translate drawing files to die inter¬ 
change formats that are readable by 
other CAD programs. 

Modeling programs, such as Design 
Board Professional, fall into two cate¬ 
gories*. wire frame modelers and solid 
modelers. Solid modelers know about 
solids and the surfaces that separate the 
solids from the surrounding space, and 
wire frame modelers know about the 
lines that form the edges of surfaces, 
but not about the surfaces themselves. A 



Hidden line removal applied to 
intersecting objects created by a wire 
frame modeler produces a line 
disappearing into a surface. 


solid model is opaque, whereas a wire 
frame model is transparent unless it has 
been processed to remove hidden lines. 
Most microcomputer programs that 
model 3-D objects are wire frame mod¬ 
elers, as is Design Board Professional. 

A limitation of a wire frame 
modeler is that the program does not 
detect when one object is placed in the 
space occupied by another existing ob¬ 
ject. A wire frame modeler does not 
store a representation of a solid object 
or the surfaces that define the solid ob¬ 
ject. (Solid modelers known as Con¬ 
structive Solid Geometry modelers and 
Boundary Representation modelers rep¬ 
resent solid objects using those respec¬ 
tive methods.) Therefore, the program 
cannot detect the intersection of two 
objects. This characteristic is revealed 
when two intersecting objects are 
displayed with hidden lines removed 
(see figure 1). When an edge of one 
object penetrates another object, the 
edge disappears, as it should, but no 
line appears where the planes of the 
two objects intersect. 

HARDWARE REQUIREMENTS 

Design Board Professional is fairly 
demanding of computing resources, as 
indicated by the following list of re¬ 
quirements: two floppy-disk drives or 
one floppy- and one hard-disk drive; 
512KB of RAM; mouse or digitizer 
pointing device; 8087 numeric data pro¬ 
cessor; graphics card; DOS 2.0 or later. 
For hard-copy output, a graphics printer 
or pen plotter is required. 

For this review Design Board Pro¬ 
fessional was tested primarily on an 
IBM PC with 640KB of RAM, an 8087, 
two floppy-disk drives, 15MB Winches¬ 
ter hard disk, Hitachi Tiger digitizer 
tablet, (also with a Mouse Systems 


mouse), the Houston Instrument 
DMP-42 plotter, and standard IBM Color 
Display and Roland DG MB-142. Several 
different graphics cards were tried. 

The program also was run on a 
PC/AT during its evaluation. The power 
and speed of the AT make it the 
preferred machine, primarily because 
displays are generated more quickly, 
but the PC does a respectable job with 
the program, which is a large one writ¬ 
ten in FORTRAN. 

The key to effective use of CAD is a 
good graphics display. A high- 
performance CAD system needs a high- 
performance display. Although detailed 
drawings may be created with a low-re¬ 
solution display, the process is slower 
because the designer must change view¬ 
points more often. 

High resolution generally is consid¬ 
ered to begin at 640 pixels wide by 400 
pixels high. (As a point of comparison, 
large CADD systems provide resolution 
of 1,024 by 1,024, some as high as 4,096 
by 4,096, on screens ranging from 19 to 
25 inches.) The standard IBM Color 
Graphics Adapter can achieve a resolu¬ 
tion of 640 by 200—and that only in 
monochrome; for color, resolution is 
only 320 by 200. Design Board Profes¬ 
sional supports several color/graphics 
adapters that offer higher resolution, 
however. Various configurations were 
tested for this review. 

Tecmar’s Graphics Master board 
provides a resolution of 640 by 400, 
operating in an interlaced mode, with a 
palette of 16 colors—although Design 
Board Professional makes use only of 
white, violet, and cyan. The Tecmar 
card should be used with a long-persis¬ 
tence monitor, because a standard mon¬ 
itor flickers when driven in the inter¬ 
laced mode. Flickering was quite annoy¬ 
ing when the Graphics Master was 
installed on a PC with the standard IBM 
Color Display attached, but barely 
noticeable on an AT with the Tecmar LP 
color monitor. The Tecmar monitor 
produced a slight smearing effect in 
noninterlaced displays. 

The Tecmar Graphics Master also 
was tested driving monochrome moni¬ 
tors at a resolution of 720 by 704. The 
difference between the 720-by-704 and 
720-by-352 displays is readily apparent, 
but not as dramatic as the difference 
between the 640-by-200 monochrome 
display of the IBM CGA and the 640-by- 
400 color display of the Tecmar card/ 
IBM Color Display combination. 

An AST Prevue card was tested with 
a Roland DG MB-142 monochrome dis¬ 
play (white type on black background; 
the display can be reversed with the 
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push of a front panel button to produce 
black lines on a white background, 
which is very effective for CAD dis¬ 
plays). To use Prevue, the Design Board 
program must be configured for the 
Hercules Graphics Card, which Prevue 
emulates. Both the Prevue and Hercules 
cards provide a resolution of 720 by 
352, which is acceptable for CAD work. 

One problem with the Prevue/ 
MB-142 configuration was that the dis¬ 
play could not be adjusted to show the 
border on all four sides of the Design 
Board Professional screens. When an¬ 
other monochrome monitor was substi¬ 
tuted, the problem cleared up. 

The IBM Enhanced Graphics 
Adapter and Hercules Graphics Card 
also were tested with Design Board Pro¬ 
fessional. The EGA display is impres¬ 
sive. The magenta highlights of the Tec- 
mar Graphics Master are replaced with 
a bright red in the EGA, while the grid 
remains an unobtrusive cyan. The Her¬ 
cules card produces a sharp mono¬ 
chrome white on black. These two 
cards were added to version 2.04, along 
with the Control Systems Artist I card 
and the Sigma Designs Color 400 card. 
Beta test documentation mentions that 
several cards supported under previous 
versions now are supported in addi¬ 
tional configurations, but the produc¬ 
tion manual does not elaborate. 

Design Board Professional also 
supports the Amdek MAI adapter, the 
Number Nine Resolution card, and the 
Conographics Cono-Color/Model 40. 

This last card has 256KB of RAM and 
drives an analog RGB monitor. Cono¬ 
graphics recommends monitors by Elec¬ 
trohome and Aydin Controls, but 
Princeton Graphic Systems has an¬ 
nounced its SR-12P analog RGB moni¬ 
tor, and the IBM Professional Graphics 
Adapter is an analog RGB monitor. 

Because many users do not have 
high-resolution monitors and graphics 
boards but do have color displays, mega 
cadd designed its CAD system to pro¬ 
duce a good display using the medium- 
resolution mode of the Color Graphics 
Adapter. The menus are not standard 
40-by-25 mode characters, but a graphi¬ 
cally produced font that resembles 
drafting text lettering. 

INPUT DEVICES 

Design Board Professional supports 
three types of input devices: keyboard, 
mouse, and digitizer tablet. Keyboard 
input is limited to numeric data for 
selected commands. Either a mouse or 
a digitizer tablet can be used as the 
interactive pointing device that controls 
the location of the screen cursor, a set 


of cross-hairs that extends across the 
screen vertically and horizontally. 

The program supports both ver¬ 
sions of the Microsoft Mouse, serial and 
bus, and the Mouse Systems mouse. 
Mice are easily installed, requiring only 
the installation of a device driver, which 
is furnished with the mouse, via the 
CONFIG.SYS file or a .COM file. 

Several digitizer tablets are sup¬ 
ported: Summagraphics MM 1201, 
Summagraphics SummaSketch, Hitachi 
Tiger, and Kurta Series One. (Version 
2.04 has added CalComp 2000 and 
2100, Houston Instrument DT 114 
HIPAD, Kurta Series 1, GTCO DP-5, and 
Summagraphics MM 961 and Bit Pad 
One to its list of supported digitizers). 

A digitizer tablet has no significant ad¬ 
vantage over a mouse, because Design 

T he plotting program has 
been modified so the pen is 
lifted at the end of a stroke. 
If the plotter waits for data 
from the computer with the 
pen down, blots can occur. 


Board Professional does not provide a 
means of calibrating the tablet to digi¬ 
tize existing drawings. Installation of a 
digitizer tablet also is more complex 
than for a mouse. 

In keeping with mega cadd’s philos¬ 
ophy of running Design Board Profes¬ 
sional in conjunction with a separate 
production drafting system, the two 
Summagraphics tablets can be config¬ 
ured to work with VersaCAD and Auto¬ 
CAD as well as Design Board Profes¬ 
sional. The manual advises that these 
tablets must be factory configured for 
packed binary format, 9600 baud, and 
odd parity. The Kurta Series One tablet 
can be configured by the user to work 
with Design Board Professional, Auto¬ 
CAD, cadvance, and VersaCAD. 

The Hitachi Tiger II tablet can be 
configured to work with Design Board 
Professional and only one of the three 
programs, AutoCAD, cadvance, and 
VersaCAD. The tablet has three switch 
blocks to set, and the three programs 
use different switch settings. Design 
Board Professional provides a device 
driver that works with any of the set¬ 
tings, but not all three. Another setting 
has been optimized for use with Design 


Board Professional only. Installing the 
Hitachi Tiger II requires a special cable, 
the wiring diagram of which is shown 
in the manual. Although the manual 
does not mention it, a Smart Cable can 
be used to connect the Hitachi Tiger II 
to the computer, thereby eliminating 
the need for a special cable. 

HARD-COPY OUTPUT DEVICES 

Design Board Professional supports a 
limited selection of dot-matrix graphics 
printers and pen plotters. Among graph¬ 
ics printers, only the Epson FX-100 
printer and others that emulate it are 
supported. A plot produced on this 
printer is of lower resolution than that 
produced on a pen plotter, but printer 
plots are useful nonetheless. They can 
be plotted quickly and do not require 
refilling pens with ink. The scale can be 
specified for printer plots, and the plots 
are properly proportioned (round cir¬ 
cles and square squares) even though 
screen displays are not always so. 

The selection of pen plotters is 
also limited: Hewlett-Packard models 
7470, 7475, 7585, and 7586, and Hous¬ 
ton Instrument models DMP-29, DMP- 
40, DMP-41/42, DMP-51/52, PC-595, and 
PC-695. The HP 758x series handles 
drawings up to E-size (47-by-36 inches), 
and the Houston Instrument DMP-41/42 
and DMP-51/52 plotters handle draw¬ 
ings up to D-size (36-by-24 inches). Ver¬ 
sion 2.04 has added a few more plotters 
to the list supported by the previous 
version. Among them are the CalComp 
1043 plotter, the Western Graphtec MP 
1000, and Roland 880. The plotting pro¬ 
gram in version 2.04 also has been 
modified so that the pen is lifted at the 
end of a stroke. If the plotter were to 
wait for data from the computer with 
the pen down, blots could occur. 

The manual provides all the infor¬ 
mation needed to make up the correct 
cable and configure a plotter. As with 
digitizer tablets, mega cadd has chosen 
cable configurations and communica¬ 
tions protocols that are compatible with 
three other popular CAD systems— 
AutoCAD, cadvance, and VersaCAD. If a 
plotter is connected properly for opera¬ 
tion with Design Board Professional, 
then it should work with any one of 
those three programs. 

Installing Design Board Profes¬ 
sional consists of configuring the hard¬ 
ware and creating working copies of 
the program to suit the hardware de¬ 
vices. The program is not copy pro¬ 
tected, which greatly simplifies installa¬ 
tion on a hard disk. 

Once the hardware is connected 
and DIP switches positioned correctly, 
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B Not long ago, PC Magazine called MDBS III “The most complete and flexible data base 
management system available for microcomputers.” That’s a powerful statement. But then, 
MDBS III is an amazingly powerful software package. So powerful, intact, that it lets you build 
mainframe-quality application systems on your micro or mini. MDBS III is not for beginners. It’s for appli¬ 
cation developers with large data bases or complex data interrelationships who want to define data base 
structures in the most natural way—without resorting to redundancy or artificial constructs. It’s for profes¬ 
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power and the glory that only the world’s most advanced data management system can provide, MDBS III 
is for you. For information on MDBS III and our professional consulting services, write or call Micro Data 
Base Systems, Inc., MDBS/Application Development Products, 85 West Algonquin Road, Suite 400, 
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3-D MODELING 



Design elements are created in plan view and are developed 
automatically as a three-dimensional perspective model. 



Four different views can be displayed simultaneously. 
Changes in any one view will be shown in all four. 


the Design Board Professional program 
must be configured to recognize the 
hardware. This is done using a separate 
CONFIG.EXE program, which requests 
the type of graphics printer, graphics 
card, and plotter being used. It does 
not read previous configuration files for 
use as default values, so every question 
must be answered each time the pro¬ 
gram is reconfigured, even if only a 
single parameter is changed. 

Device drivers must be installed 
prior to running Design Board Profes¬ 
sional. If a driver is not installed, or if 
the wrong driver is installed, the pro¬ 
gram signs on and freezes up, waiting 
for word from an input device. The 
only way out is to reboot, because the 
program does not accept keyboard 
input for commands, even to exit. 

The manual presents an example 
AUTOEXEC.BAT file and explains its 
contents for those who wish to auto¬ 
mate the loading process, which con¬ 
sists of configuring the ports, installing 
operating system device drivers, and 
issuing the DBPRO command that 
actually invokes the program. 

The Design Board Professional pro¬ 
gram operates in a loop. It waits for a 
command. When a command is en¬ 
tered, it requests the graphics data (or 
text) required to carry out the com¬ 
mand. Then, it executes the command, 
updating the contents of the drawing 
database and the screen display. Finally, 
it returns to the top of the loop, and 
waits for another command. 

Design Board Professional is an 
interactive program. It displays a 
screen cursor, which consists of a set of 
cross-hairs, at all times. The screen cur¬ 
sor can be positioned with a mouse or 
digitizer. In the case of a mouse, the 


screen cursor moves whenever the 
mouse is moved, but it does not reflect 
the absolute position of the mouse with 
respect to a certain frame of reference. 
With a digitizer, however, the position 
of the screen cursor does reflect the 
position of the digitizer cursor or stylus 
relative to the digitizer pad. 

This is a menu-driven system. In 
three of the four screen display modes, 
a menu area is displayed. On the right- 
hand side of the screen is a menu block 
that varies with the mode. Across the 
bottom of the screen is a menu bar that 
lists those commands always available— 
QUIT, CREATE, MODIFY, VIEW, HIDE, 
FILE, HRD-CPY, CANCEL, and REDRAW. 

Commands are executed by mov¬ 
ing the screen cursor to the desired 
block and pressing the appropriate but¬ 
ton. Some commands execute immedi¬ 
ately; others require numeric data, in 
which case the program displays a num¬ 
eric keypad on the screen, so that num¬ 
bers can be entered in the same man¬ 
ner. The current version also accepts 
numeric data from the keyboard. 

MODELING CONCEPTS 

Design Board Professional provides the 
designer with a world of wire frame 
blocks, in which he or she can create 
models of complex objects. In the 
mode that is used to create models, 
these blocks are prisms, or extrusions 
of plane figures. 

The names given to the basic 
prisms are the names of the cross- 
sections: square , rectangle , N-sided, 
circle , and free-form. Three-dimensional 
objects that are not blocks or extrusions 
of plane figures are called dome and 
surface. Complex models are created by 
combining these primitive 3-D objects. 


A Cartesian coordinate system rep¬ 
resents the models. The X and Y axes 
correspond to length and width of a 
plan view; the Z axis corresponds to the 
height above and below the X-Y plane. 

Design Board Professional operates 
in four different modes, each of which 
displays the model in a different man¬ 
ner. Each mode provides separate facili¬ 
ties for manipulating the model. 

The process of creating a model 
begins in the CREATE mode. The initial 
display provides a status area, a menu, 
and two windows (see photo 1). One 
window, occupying about two-thirds of 
the screen, is the creation space. It dis¬ 
plays a plan view of a design space, 100 
drawing units in each direction, cen¬ 
tered on the origin of the drawing uni¬ 
verse. The second window displays a 
perspective view of the objects drawn 
in the creation space. 

As objects are defined in the crea¬ 
tion space window, they are displayed 
in perspective in the perspective win¬ 
dow. To ease the task of maintaining 
orientation, the perspective window 
also displays a diagram of the three 
axes, called the perspective orientation 
diagram. The creation space window 
includes axis labels, again to aid in 
maintaining orientation. A status area 
displays the current plan view coordi¬ 
nates of the screen cursor, the distance 
between successive data points, and a 
compass bearing when entering objects. 

Version 2.04 allows configuration 
parameters, such as grid size and crea¬ 
tion space dimensions, to be saved so 
the program starts with the proper con¬ 
figuration. The previous version always 
started with the same set-up. 

Once the basic shapes have been 
entered from the CREATE mode, the 
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MINUS SCISSORS AND PASTE: 
THE $2195 PC SOLUTION! 



using the Virtual Device Inter¬ 
face. It offers Tektronix terminal 
emulation and output options 
like the ConceptWriter™ or 
Lasergrafix laser printers. In 
short, it’s a personal publishing 
system at an unprecedented 
low price. Now available from 
your local distributor. 

Call 1-800-631-2692 for 
more information. 
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AT. All you’ll cut out is the 
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CONCEPT 100 System lets you 
create text on a Wang-like word 
processor, complete with 
90,000-word dictionary and list 
processing. You can easily 
create charts and drawings. Or 
import text or graphics from 
other systems. Then, use elec¬ 
tronic cut-and-paste to com¬ 
bine them on-screen just as 
you’ll see them in hard copy. 
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3-D MODELING 


model can be edited in the MODIFY 
mode (see photo 2). Four views of the 
model are displayed—top, front, right, 
and perspective. New objects cannot be 
defined in the MODIFY mode, but the 
basic shapes defined in the CREATE 
mode can be rotated, scaled, moved, 
deleted, and duplicated. The basic 
shapes also can be stretched, com¬ 
pressed, and distorted to transform 
them into shapes that are not merely 
simple extrusions of plane figures. 

The VIEW mode reverses the win¬ 
dows of the CREATE mode. The per¬ 
spective view is displayed in the larger 
window, and a plan view is displayed in 
the smaller window. Again, new objects 
cannot be defined. Existing objects can 
be rotated, scaled, moved, and deleted, 
but not duplicated. 

The fourth mode of Design Board 
Professional allows the user to view the 
model with hidden lines removed. The 
HIDE command displays a perspective 
view with hidden lines removed and 
without the clutter of screen menus. 

CREATING BASIC OBJECTS 

Creating an object, or drawing entity, 
requires the selection of a shape from 
the shapes menu—SQUARE, RECTangle, 
CIRCLE, N-SIDED, FREe-FoRM, 

SURFACE, and DOME—and the entry 
of the shape’s dimensions along all 
three axes. The three dimensions— 
length, width, and height—can be en¬ 
tered in three different ways: interac¬ 
tively from the creation space window 
with the pointing device, from the key¬ 
board, or a combination of the two. 

With the exception of the SURFACE 
command, which creates a plane sur¬ 
face with four edges and vertices, and 
the DOME command, which creates a 
hollow spherical dome, the creation of 
an object begins with the complete 
specification of the plan view , of the ob¬ 
ject. A cube or a prism of a square 
cross-section is selected with the 
SQUARE command, which prompts the 
user for two points to define the length 
of an edge and a third point to deter¬ 
mine the side of the first edge on 
which the square will be drawn. When 
those three points have been entered, 
the program prompts the user for the 
elevations of the top and bottom sur¬ 
faces. A prism of a rectangular cross- 
section can be created in a similar man¬ 
ner, except that the third point is used 
to determine the location of the side 
that is opposite the first edge, and 
therefore the second dimension, not 
just the orientation of the rectangle. 

The CIRCLE, N-SIDED, and 
FRE-FRM commands all produce right 


cylinders of the specified cross-section. 
That is, the top and bottom surfaces are 
superimposed in plan view, and are 
perpendicular to the Z-axis. 

The SURFACE command operates 
in a slightly different manner. A surface 
is defined by entering four X-Y coordi¬ 
nates in a circular pattern, but following 
each coordinate entry with the elevation 
of the corner. Surfaces need not be 
square in plan view, or in the true view, 
and they can be inclined with respect to 
any or all of the axes. When the surface 
has been defined, it is displayed as a 
network of 22 lines dividing the surface 
into 100 four-sided areas. The 10-by-10 
net is the default setting; the MISC op¬ 
tion of the STATUS command can be 
used to set the number of lines in each 
direction in the range of 2 to 17. The 
2-line setting causes only the outline of 
a surface patch to be displayed, and the 
17-line setting causes a surface patch to 
be displayed as a l6-by-l6 net. 

A dome is a portion of a sphere—a 
hemisphere or less—with a plane, 
circular base. The DOME command 
prompts first for the angle subtended 
by the base of the dome. An entry of 
180 degrees, the largest entry possible, 
specifies a hemisphere. Then the pro¬ 
gram prompts for the center and radius 
of the base of the dome, and the orien- 

I&e coordinate display is 
limited to five digits, provid¬ 
ing a universe that stretches 
from -99,999 to 99,999 
drawing units in each of 
three directions—adequate 
for any design task. 


tation, allowing the creation of both 
convex and concave domes. The display 
of a 180-degree dome resembles a 
globe cut in half through the north and 
south poles, rather than at the equator, 
with the surface defined by the net of 
latitude and longitude lines (parallels 
and meridians). A dome of less than 
180 degrees is defined by the same 
number of lines, but distorted in order 
to produce the flatter shape. 

Version 2.04 has added a WALL 
command to the shapes menu that al¬ 
lows buildings to be drawn more easily. 
With the earlier version, walls had to be 


entered as FRE-FRM shapes, which 
required entering inside and outside 
faces separately—beginning at a corner 
and working around the outside and in¬ 
side faces to return to the starting point. 
The WALL command allows the de¬ 
signer to specify a beginning point, an 
end point, and intermediate vertices (or 
corners), followed by the elevation of 
the top and bottom of the wall. The be¬ 
ginning point is displayed as a target; if 
a vertex is entered within the target, the 
program closes the figure and ends the 
command. If a closed wall is not de¬ 
sired, the user can end the sequence 
with the END command. 

The initial creation space display of 
Design Board Professional is 100 units 
square—hardly large enough to model 
skyscrapers—however, the space avail¬ 
able for design is much larger. The 
STATUS-UNITS command allows specifi¬ 
cation of English (feet and inches) or 
metric (meters) units, with fractional 
units displayed either in fractions rang¬ 
ing from V 64 inch to inch or in 
decimal fractions. 

The display also may be varied to 
show a larger or smaller portion of the 
drawing universe. ZOOM displays a 
smaller volume, ZM-OUT displays a 
larger volume, and PAN changes the lo¬ 
cation of the volume in the universe 
without changing the size. Although the 
manual does not mention the size of 
the drawing units, a little experimenta¬ 
tion with the ZM-OUT command reveals 
that the coordinate display is limited to 
five digits, providing a universe that 
stretches from -99,999 to 99,999 draw¬ 
ing units in each of three directions— 
adequate for any design task. 

GRID, SET GRD, SNAP, LATCH, and 
EL-MRK fall into the class of drawing 
aids, or alignment commands. GRID 
toggles the grid on and off. The grid is 
a network of dotted lines that facilitates 
maintaining orientation in the drawing. 
The SNAP command is also a toggle. 
When SNAP is on, data points can be 
selected only at the interval to which 
the grid has been set with the SET GRD 
command. Both the GRID and SNAP 
command blocks are displayed in re¬ 
verse video when the modes are on. 

The grid has two settings: the 
working grid size, which determines 
the snap interval, and the visible grid 
multiplier, which determines the size of 
the grid displayed. One of Design 
Board Professional’s weak points is its 
handling of the grid. By zooming out 
without changing the grid size, or turn¬ 
ing off the grid, the designer may end 
up with a display that is all grid dots— 
after an extremely long delay. Fortu- 
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3-D MODELING 


nately, Ctrl-Break or Ctrl-X terminates a 
zoom and redraw sequence. Even at 
reasonable grid settings, the program 
takes as long to redraw the grid as it 
does to redraw a simple model, so 
working with the grid turned off most 
of the time is advisable. 

The LATCH and EL-MRK commands 
define relations between objects. Specif¬ 
ically, these two commands allow two 
objects to share a common point, line, 
or face. LATCH links objects along the X 
and Y axes, and EL-MRK links objects 
along the Z axis. LATCH is particularly 
useful in modeling large, complex 
curved surfaces. In the latch mode, the 
vertices of new surfaces snap to the ver¬ 
tices of existing surfaces in elevation if 
the two vertices are within the current 
snap resolution. When a vertex of one 
surface is latched to a vertex of another, 
the elevation is not specified. Surfaces 
can be latched only at the vertices. A 
vertex of a surface cannot be latched to 
the midpoint of an edge—the elevation 
must be specified. (Surfaces will latch 
to the control points of other surfaces.) 

As noted above, objects are created 
by defining both a plan view and top 
and bottom elevations. That would be a 
limitation without the AXES command, 
which allows the user to specify which 
plane is displayed in plan view. Stated 
more correctly, objects can be defined 
either from a plan view or from eleva¬ 
tion, or side, views. 

The EDIT command replaces the 
shapes menu with an editing menu. 

This menu provides five basic com¬ 
mands—ROTATE, MOVE, SCALE, 

REPEAT, and DELETE—and various 
qualifiers—LAST, SAME, NEXT, KEEP, 
and RETRY. In addition, a SHAPES selec¬ 
tion returns the user to the shapes 
menu. Switching between the shapes 
and editing menus does not disturb the 
display and alignment menu selections. 
The EDIT and SHAPES boxes are in the 
same location on the screen. 

The ROTATE command deserves 
special mention. Although objects gen¬ 
erally must be created so that they 
are aligned with the three axes, they 
can be arbitrarily rotated with respect 
to any or all of the axes. 

One last command on the CREATE 
screen is the STATUS command, which 
displays a menu of three choices— 

MISC, PERSP, and CREATION. These 
commands display and allow specifica¬ 
tion of various system parameters, such 
as the dimensions of the creation space, 
the location of the window in the crea¬ 
tion space, and whether or not dis¬ 
tances between data points are dis¬ 
played along with absolute coordinates. 


The STATUS-MISC selection in¬ 
cludes CURSOR, which is a toggle that 
switches the cursor from full-screen 
cross-hairs to a small tracking cross. 

The smaller cursor seems to flicker less 
than the larger one. (Incidentally, the 
full-screen cursor on the EGA configu¬ 
ration does not actually stretch the com¬ 
plete dimensions of the screen.) 

One selection in the CREATION 
submenu that deserves mention is a 
command that allows the specification 
of two clipping planes. If the X-Y plane 
is displayed in plan view, the command 
is ZCLIP; if the X-Z plane is displayed, 
the command is YCLIP; and if the Z-Y 

Several of the editing com¬ 
mands are more powerful 
in the MODIFY mode than 
in any of the other modes. 


plane is displayed, it is XCLIP. The clip¬ 
ping planes ease the task of working 
with a model that has many objects at 
different elevations, which overlap in 
plan view. The clipping planes define a 
slice of the model for display. The top 
of the slice is defined by the near clip¬ 
ping plane, and the bottom is defined 
by the far clipping plane. 

MODIFYING MODELS 

The commands of the CREATE mode 
permit the construction of detailed 
models from standard shapes. Unfortu¬ 
nately, these standard shapes do not 
adequately fit the needs of most of the 
designers who would want to use De¬ 
sign Board Professional. The MODIFY 
mode provides the commands that cus¬ 
tomize the standard shapes into shapes 
of arbitrary complexity. Right circular 
cylinders can be transformed into 
cones, square cylinders into pyramids. A 
prism created with the top and bottom 
surfaces can be modified so that either 
the top or bottom, or both, are inclined 
with respect to the original plane or so 
that the axis is inclined. 

The MODIFY screen provides four 
views of the model—top, front, right 
side, and perspective (see photo 2). 
Almost half the screen is devoted to 
menus. The upper half of the menu 
area contains a key diagram, or axis 
icon area, and the modify menu. In the 
lower half of the menu area is the edit 
menu, which provides the five editing 
commands and the same qualifiers as 


does the edit menu in the CREATE 
mode. However, the MODIFY mode has 
an additional command, TO-PNT, that 
can be used to collapse a group of 
points, perhaps an entire fact, to a sin¬ 
gle point to produce pyramids, cones, 
and other arbitrary shapes. 

Several of the editing commands 
are more powerful than they are in the 
other modes. The SCALE ALL command 
does not scale the model as it is de¬ 
fined in the drawing database, but 
affects only the perspective view. If the 
designer defines the model in the 
CREATE mode, invokes SCALE ALL in 
the MODIFY mode, returns to the 
CREATE mode, and then returns to the 
MODIFY mode once more, the model 
will be the same in the top, front, and 
right side views, but the perspective 
view will be changed. 

All the editing commands require 
selecting the objects to which the com¬ 
mand applies. This is done by placing 
the screen cursor on one of the object’s 
vertices and clicking the pointer button 
or by drawing a box around the item. 
When an item has been selected, it is 
highlighted, and the KEEP qualifier exe¬ 
cutes the command. Most commands 
can apply to several objects. Selecting 
several objects that are superimposed in 
one or more views can be frustrating, 
but practice does improve performance. 

The MODIFY mode provides the 
facilities to create curved surfaces of ar¬ 
bitrary complexity. As noted above, the 
CREATE mode allows the creation of 
plane surfaces, and it displays those sur¬ 
faces as 10-by-10 grids. The program ac¬ 
tually defines a surface as a set of 16 
control points that divide the surface 
into nine areas. In the MODIFY mode, 
the program displays only the 16 con¬ 
trol points and a grid of 16 lines. 

The control points control the 
shape of the surface, according to the 
Bezier Theory of Surfaces. If the control 
points are arranged in a plane, the re¬ 
sulting surface is a plane. Surfaces are 
planes when originally created, with the 
exception of domes. 

Displacing one or more control 
points from the original plane distorts 
the plane into a curved surface. The 
surface remains coincident with the 12 
points on the periphery of the surface, 
but all points can be moved from the 
original plane, allowing surfaces to 
curve in one or two directions. 

A net of 16 control points is hardly 
sufficient to create surfaces of arbitrary 
complexity, but many surface patches 
can be LATCHed together to create 
large surfaces with many control points. 
A complex surface can be modeled with 
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or 5292-1 terminal. 

In addition to emulation, the 5251/11 will let you use the 
Tecmar QIC-60™, a sixty megabyte tape system to back up 
data on your System 3X. 

Compatibility isn’t a worry. The 5251/11 supports all IBM 
System 3X and file transfer software. The printer you have 
now will work as a host-addressable printer. And it’ll be able 
to run at full speed — up to 600 lines per minute. 

What won’t the half-sized board 5251/11 do? It won’t slow 
down a DOS application or host session while you’re 
printing. And it won’t cost nearly as much as a System 3X 
terminal and printer. 

To find out how the 5251/11 Emulator can help in your 
office, visit your Tecmar dealer. Or call us at (216) 349-1009. 

And start a productive friendship. 


TEGH4R 


6225 Cochran Road, Solon, Ohio 44139-3377 
Telephone: (216) 349-1009; Telex: 466692 
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3-D MODELING 



The VIEW screen shows the perspective view as the main 
view. It can be rotated by alterations made to either the eye, 
the target, or the height variables. 



The perspective view of the three-dimensional model can be 
processed to remove hidden lines by the HIDE command. 
The display does not have any menu areas. 


many small surface patches, whereas a 
simple surface can be modeled with a 
few large surface patches. 

The surface patch does not appear 
contoured in the MODIFY screen, but 
rather appears as a faceted surface 
through the control points. In both the 
VIEW mode and the perspective view of 
the CREATE screen, however, the 
surface does appear contoured. 

The number of lines to be shown 
in the contoured display can be set by 
selecting MISC from the STATUS menu. 
The default value of 11 lines in each di¬ 
rection can be changed to 2-17 lines. 

The MODIFY screen includes a 
PROJECT command that eases the task 
of creating shapes with inclined sur¬ 
faces. The basic shape menu still creates 
right cylinders with both the top and 
bottom surfaces parallel to the X-Y 
plane (or X-Z or Y-Z). Modifying these 
surfaces under the previous version 
meant moving edges or points until the 
surface was in the desired plane. 
PROJECT allows specification of the sur¬ 
face to be projected and of the plane 
onto which it is to be projected, after 
which the cylinder is extended or trun¬ 
cated so that the specified surface is 
coincident with the projection plane. 

The ruler display is available in the 
MODIFY mode, as well as in the 
CREATE mode. This is an important 
enhancement for the latest release, 
because it greatly eases the task of edit¬ 
ing in this screen. Earlier versions re¬ 
quired an iterative procedure. 

VIEWING MODELS 

The VIEW mode provides the ability to 
see the three-dimensional model in 
perspective, and at a larger size than 


that of the perspective view of the 
CREATE screen. The VIEW mode shows 
the perspective view in the large win¬ 
dow on die left half of the screen and 
the plan view in the smaller window 
over the menu area (see photo 3). This 
is the opposite of the CREATE screen. 

The menu changes when the VIEW 
screen is displayed. The menu bar dis¬ 
plays an additional command, HIDE, 
and the shapes menu is replaced with 
the editing menu. 

The display controls—ZOOM, 
ZM-OUT, FIT, and PAN—apply to both 
windows; the editing commands apply 
only in the perspective window. While 
in the VIEW mode, the perspective view 
can be edited—individual objects, or 
the entire model, can be rotated, 
moved, scaled, and deleted. Editing the 
entire perspective—for example, rotat¬ 
ing the entire model—does not affect 
the drawing database, but only the per¬ 
spective view of it. The model remains 
in the orientation in which it was 
created, relative to the axes. 

The EL-MRK command, which dis¬ 
plays the top and bottom elevations of 
shapes, is available in both the VIEW 
and the CREATE screens. This command 
is useful for selecting an object to be 
edited from the perspective view of the 
VIEW screen, because it highlights the 
object. The object can be selected from 
either the large perspective view or the 
smaller plan view. 

All parts of the current model are 
continuously displayed in perspective. 
Each time an object is added, deleted, 
or modified, the perspective view is up¬ 
dated. A perspective view is determined 
by several parameters. The first is the 
location of the viewer in relation to the 


model, often called the viewpoint , but 
referred to simply as the eye by Design 
Board Professional. The next parameter 
is the direction in which the viewer 
looks in relation to the model, called 
the target. The viewer is at location eye, 
and looks toward location target. 

The eye-target line is the axis of a 
portion of the universe or creation 
space called the cone of vision , which 
encloses the model or portion of the 
model that is visible. Actually, the cone 
of vision is a four-sided pyramid, be¬ 
cause the view of the model is rectan¬ 
gular. The apex is at the eye, and the 
target is inside the pyramid, halfway 
between two clipping planes. The 
viewer sees only the objects or parts of 
objects inside the cone of vision and* 
between the clipping planes. Objects in 
front of the near clipping plane and be¬ 
hind the far clipping plane are not 
displayed. The cone of vision cannot in¬ 
clude an angle that is larger than 180 
degrees, meaning that both the near 
and far clipping planes must be in front 
of the eye location. 

Another point also affects the 
perspective view: the center. This point 
initially coincides with the target at the 
location on the axis of the cone of 
vision and halfway between the clipping 
planes. However, the target always re¬ 
mains directly in front of the eye, and 
the center always remains on the axis of 
the cone of vision, which can be 
skewed by certain commands. For ex¬ 
ample, the PAN command moves the 
eye and the target in a direction parallel 
to the clipping planes, but leaves the 
center unaffected. Thus, the perspective 
of a model is not changed by PAN. It 
does not produce the effect of moving 
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PROUD 


To build a workstation good 
enough to put your name 
on, use the modular build¬ 
ing blocks we put our name 
on. ACS, a company dedi¬ 
cated to the support of 
OEM's in pursuit of 
excellence. 


THE POWER ... a single 
board Supercomputer that 
is 100% IBM XT compatible 

from its mounting holes to 
its memory mapping, but 
with more speed: 4.7 and 8 
MHz. Floppy controllers and 
network communications 
are built right onto the 
motherboard along with a 
SASI hard disk interface 
and as much as 1 Meg of 
memory. 


THE GLORY ... a graphics 
card (one card) with more 
than 20,000,000 pixels of 
video memory powerfully 
arrayed in 5 planes (32 
Colors). Driven by an on 
board graphics processor, 
this 2K x 2K color card is 
compatible with most of the 
popular CAD CAM pack¬ 
ages . . . like AUTOCAD, PC 
Draft, GKS, and Tektronics 
Emulators . . . packages 
that run up to 5 times faster 
and virtually eliminate re¬ 
draw by zooming and pan¬ 
ning in memory instead of 
constantly recalculating. 


AN IMPRESSIVE DISPLAY 

The Peacock high resolution 
monitor will put all this 
technology up front where 
it counts. With a horizontal 
scanning frequency of 33.5 
KHz and a bandwidth of 40 
MHz, this RGB monitor 
gives you a IK x IK window 
on the world with profitable 
OEM pricing. 


If you're going to build a workstation, you might as well build the best. The people at ACS 
are ready to help. For more information, call or write: 

In Canada: 

Soltech Industries 
9274 194th St. 

Surrey, B.C. V2T4W2 

604-888-2606 


ACS International 
2105 Luna Rd. Suite 330 
Carrollton, Texas 75006 

214-247-5151 
TLX 709748 ACS UD 
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3-D MODELING 


in a three-dimensional world—that is, a 
constant change in perspective view. In¬ 
stead, the effect is that of walking past a 
perspective drawing, or projection of a 
3-D drawing on a plane. 

Like PAN, the commands ZOOM 
and ZM-OUT also leave the locations of 
eye, target, and center unmoved in 
relation to the model. They enlarge or 
reduce only the portion of the model 
that is displayed in the window. Again, 
the effect is that of moving toward or 
away from a perspective drawing, rather 
than of moving through a landscape 
along the line of sight. 

In the VIEW mode, the ROTATE, 
MOVE, SCALE, and DELETE commands 
affect the perspective view of the model 
in that they change the relationships 
between the objects in the model. The 
eye, target, and center points remain 
fixed in relation to the space in which 
the model was created. Rotating, mov¬ 
ing, scaling, and deleting objects re¬ 
quires that the perspective view be up¬ 
dated to reflect the changes. 

The perspective view may be al¬ 
tered without changing the model. SET- 
VIEW allows the specification of the eye 
and target points in all three dimen¬ 
sions. When both points have been lo¬ 
cated, a new perspective view is gener¬ 
ated, with the target and center points 
again coincident. 

The PERSP option of the STATUS 
command provides another mechanism 
to refine perspective views. Invoking 
PERSP first displays the key statistics 
about the perspective view. Specifically, 
the program displays the coordinates of 
the eye, target, and center points in 
three dimensions, the distance of the 
near and far clipping planes from the 
eye, the front width, and the spread. 

Of the values displayed, the eye, 
front width, near distance, and far dis¬ 
tance can be changed directly by choos¬ 
ing the name of the value and typing in 
new values or choosing the new values 
from the calculator keyboard displayed 
on the screen. The remaining values 
cannot be set directly; they are calcu¬ 
lated from the values that can be set. 

The SETVIEW and PERSP com¬ 
mands provide similar, though not 
identical, facilities. SETVIEW allows the 
location of the eye and target points to 
be set directly. The ZOOM and PAN 
commands can be used in conjunction 
with SETVIEW in order to vary the 
spread of the cone of vision. The PERSP 
command provides control of the eye 
point, clipping planes, and the cone of 
vision, but not of the target point. The 
SETVIEW command is available to the 
user only in the VIEW mode, but the 


PERSP command can be used in both 
the CREATE and VIEW modes. 

All these view management facil¬ 
ities taken together provide a means of 
moving around and through the model 
for a limitless number of presentations. 
The value of the continuous perspective 
generation facility should be obvious to 
any designer who relies on perspective 
views to portray design concepts. 

While Design Board Professional is 
not a production drafting system, it 
does provide all the facilities necessary 
for the preparation of schematic plans. 
As the designer develops the schematic 
plan, the perspective view is updated 
continuously. Therefore, the designer 
has the perspective view available as a 
feedback device at all times. 

After the model is complete, the 
perspective generation facility allows 
the designer to select the view that best 
portrays the design. This option is a vast 
improvement over the selection of stan- 

Xfre value of the contin¬ 
uous perspective generation 
facility should he obvious to 
any designer who relies on 
perspective views to best por¬ 
tray design concepts. 



dard views by rote or producing several 
views manually and then selecting the 
one that seems best for development 
into a full color rendering. The HIDE 
command processes the drawing and 
removes the hidden lines. The display 
does not have any menus visible at this 
point allowing a full perspective view of 
the drawing (see photo 4). 

PLOTTING DRAWINGS 

Plotting is initiated with the DRAW com¬ 
mand from the main menu bar. DRAW 
displays a menu that includes the selec¬ 
tions, PLOT, PRINT, and SCREEN. If the 
program has been configured for both 
a plotter and printer, it asks whether to 
print or plot the drawing. After that 
selection is entered, the program asks 
whether the drawing is to be scaled if a 
plan view is being plotted. If so, it sug¬ 
gests a scale and requests confirmation 
before the plotting/printing operation 
begins. If the suggested scale is not 
accepted, the numeric keypad is dis¬ 
played, and a scale factor is requested. 


It must be specified as the fraction of 
an inch that represents a foot. 

If a perspective view is being 
plotted, the program does not request a 
scale factor. For a printer plot, it fits the 
view to an 8^-by-l 1-inch sheet of paper; 
for a pen plotter, it requests the media 
size from a list of choices. 

The last question asked is whether 
to erase hidden lines before plotting. 
Hidden line erasure takes longer than 
the plot itself, but is often essential. As 
the hidden lines are removed, the 
drawing is displayed on the screen. 
When the screen display is complete, 
plotting begins. Version 2.04 includes a 
revised hidden line removal algorithm 
that speeds the process slightly. 

The SCREEN selection in the DRAW 
menu displays the current main display, 
with the view of the model in the left 
window without the clutter of menus 
and auxiliary views. If the program is 
properly configured (to be used in con¬ 
junction with the Design Board Illustra¬ 
tor), these views can be saved as pic¬ 
ture files by typing Ctrl-G. 

File handling is accomplished with 
the FILE command on the main menu 
bar. Invoking FILE displays a file menu 
that includes the commands RECALL, 
SAVE, MERGE, APPEND, CONTINUE, 
LIST, MORE, ENTER, and CLEAR, and a 
block for file name entry, NAM=. The 
commands must be selected with the 
pointing device, but file names can be 
typed in from the keyboard, or called 
up with the LIST command and selected 
with the pointing device. 

Files are not saved automatically at 
the end of a session, nor are they 
written to disk periodically during a 
session. The user has to save the model, 
and saving it does not clear the model 
from the machine’s memory. Both the 
SAVE and RECALL commands automati¬ 
cally append the file extension .DB3, 
and both commands can be used with 
LIST in order to produce a list of exist¬ 
ing files on the screen. 

MERGE and APPEND allow models 
stored on disk to be inserted into the 
current model. The MERGE command 
places the model in the merged file at 
the coordinates at which it was created. 
APPEND allows the location of the in¬ 
serted model to be specified. Therefore, 
MERGE permits segmentation of a 
model in order to speed response, and 
APPEND allows the use of standard 
components, or symbol libraries, so that 
these standard components can be in¬ 
serted arbitrarily. The symbol library ca¬ 
pability is a feature that is essential to 
any system claiming to approach the 
level of a CADD system. 
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ADVANCED MODELING 

The Design Board Professional manual 
includes a section entitled “Advanced 
Modeling,” which illustrates several 
techniques for creating complex models 
and sophisticated presentations. The 
first technique presented is one for 
creating four-view plots— the standard 
three-view orthographic drawing plus 
perspective view—on the same sheet of 
paper. The technique relies on the 
MODIFY mode to position the object in 
each of the views in a different quad¬ 
rant of its respective window. After the 
views are set up, each view can be 
plotted in turn, without removing the 
media from the plotter. 

One of Design Board Professional’s 
drawbacks is that it does not use the 
disk as a virtual storage device; it writes 
to disk only when the SAVE command 
is issued. Thus, the size of the model 
that can reside in memory at any given 
time is limited. (Some production 
drafting systems update the disk file 
periodically, so the absolute limit on 
drawing file size is imposed by the 
operating system limits on file size (the 
deterioration in response time redraw¬ 
ing large models may impose a lower, 
practical limit on drawing size.) 

However, several models can be 
plotted on the same sheet of media, to 
produce a hard-copy model that is 
larger than the largest model that can 
be held in memory. The technique is 
essentially the same as that used to 
create four-view plots—running several 
plots in succession without removing 
the media from the plotter. The individ¬ 
ual models used to create the compos¬ 
ite model must be constructed in the 
proper locations in the creation space, 
all using the same coordinate system. 
The individual models must be set up 
so that the perspective view parameters, 
such as eye and target, are identical. 

This technique is equally suited for 
large plans and perspectives. The 
manual presents an example in which a 
composite city planning model is 
plotted from individual models, each 
consisting of a single block. 

The “Advanced Modeling” section 
of the manual also presents a technique 
for creating a hollow object—not a triv¬ 
ial matter in a wire frame modeler, be¬ 
cause it does not represent solid objects 
or their surfaces, only the lines defined 
by the intersection of surfaces. 

A feature that large system CADD 
manufacturers never fail to mention 
when trying to sell a system is walk¬ 
through viewing. In fact, most of them 
extend the concept to “fly-around-and- 
in-and-through” viewing. Design Board 


Professional provides the same capabil¬ 
ity with the SETVIEW command. The 
manual illustrates a walk-through tour 
of the PROHOUSE model, included on 
the disk of models provided with the 
system. Creating a walk-through tour is 
somewhat time-consuming with Design 
Board—just as it is on even the largest 
and most powerful systems. 

Another advanced modeling tech¬ 
nique covered in the manual is the use 
of clipping planes as a means to sim¬ 
plify the task of detailing models, espe¬ 
cially those that require detailing at var¬ 
ious elevations—such as a multistory 
building. The clipping plane feature al¬ 
lows the designer to work in a slice of 
the model, suppressing the display of 

0 ne of Design Board Pro¬ 
fessional’s drawbacks is that 
it does not use the disk as a 
virtual storage device; it 
writes to disk only when the 
SAVE command is issued. 


lines above and below the slice. The 
program also limits the selection of 
items for modification. Only visible fea¬ 
tures can be selected. 

Another example of an advanced 
modeling technique is the creation of a 
complex curved model—a pitcher. This 
stresses the importance of the Bezier 
technique and the LATCH command. 

USE WITH OTHER PROGRAMS 

Design Board Professional is primarily a 
conceptual modeling tool. It lacks many 
features of production drafting pro¬ 
grams—features such as automatic di¬ 
mensioning, automatic cross-hatching, 
polylines, layers, and creation of blocks. 
mega cadd does not pretend that this 
product should be the only CAD tool in 
the designer’s toolkit. Instead, the com¬ 
pany suggests that it should be used in 
conjunction with a production drafting 
program, mega cadd has gone to some 
length to ensure that its hardware 
configurations are common to three 
supported production drafting pro¬ 
grams: AutoCAD (versions 1.4 and 2.x), 
cadvance, and VersaCAD. 

mega cadd also provides a transla¬ 
tor program, called Design Board Link, 
that can extract two-dimensional views 
from Design Board Professional models 


and produce drawing exchange files for 
use with the three 2-D programs that 
were just mentioned. 

DBLINK is not an interactive pro¬ 
gram. It requests the type of exchange 
file it is to create, the source file name 
(a Design Board Professional file with 
the extension .DB3), and the type of 
information to extract. 

The program allows the extraction 
of orthographic, isometric, or saved 
views. If an orthographic view is select¬ 
ed, an additional six choices are avail¬ 
able—front, back, left, right, top, and 
bottom. The isometric selection pro¬ 
duces eight additional choices, depend¬ 
ing upon the views to be displayed on 
the faces of the isometric cube. 

The saved view selection provides 
only two choices: perspective or axon- 
ometric. Axonometric views are similar 
to isometric views in that lines and 
planes do not converge to vanishing 
points. However, an isometric view is 
constructed at standard angles (the eye- 
target line in a true isometric view 
would make an angle of 33 degrees 16 
minutes with the X-Y plane and a 43- 
degree angle with both the X and Y 
axes), whereas the viewpoint of an ax¬ 
onometric view can be specified. Both 
perspective and axonometric views ex¬ 
tracted from Design Board Professional 
files are dependent upon the perspec¬ 
tive view saved in the drawing file. All 
views can be transferred with hidden 
lines displayed or removed. 

DBLINK was tested with AutoCAD 
2.1, transferring the several views of the 
PROHOUSE model from Design Board 
Professional to AutoCAD. The process 
went smoothly, with only one surprise. 
The resulting AutoCAD drawing had an 
origin at 0,0 in one case, and in the 
third quadrant (both coordinates nega¬ 
tive) in another. This is not a serious 
problem, but most users would reposi¬ 
tion the entire model to the first quad¬ 
rant (both coordinates positive). 

DBLINK is a one-way program. It 
extracts information from Design Board 
files and produces drawing files for 2-D 
programs, but it does not process 2-D 
CAD files to produce Design Board 
files. Although the combination of 
Design Board Professional and a 2-D 
program allows the preparation of 
working drawings from a 3-D model, it 
does not allow the type of 3-D produc¬ 
tion drafting that large systems provide, 
where orthographic views, perspectives, 
and isometric views can be displayed 
simultaneously and used as creation 
spaces interchangeably. 

mega cadd and VersaCAD have 
announced a joint distribution agree- 
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ment to afford users the benefits of hav¬ 
ing a single source for the complete 

2- D/3-D CAD software system. The ar¬ 
rangement does not involve any special 
products—both Design Board Profes¬ 
sional and VersaCAD are the same 
product whether purchased from sepa¬ 
rate sources or a single source. 

3- D MODELING LEADER 

Design Board Professional is an excel¬ 
lent conceptual modeling tool. The 
availability of perspective views at the 
stroke of a key enhances the modeling 
process by making it more interactive. 
For some designers, this may be the 
only CAD tool required. For others, the 
program will be one component in a 
system, handling the conceptual model¬ 
ing task, while another program han¬ 
dles the production drafting. Given this 
philosophy, the only omission from the 
package is a color shading facility. The 
automatic saving of a file when the pro¬ 
gram is exited also would be a simple 
but valuable addition to the package. 
The risk of losing unsaved data is too 
great in the product’s present form. 

Although Design Board Profes¬ 
sional’s wire frame modeling facility 
does not provide the appealing images 
associated with solid modelers, it allows 
the construction of complex wire frame 
models that are easily converted to 
working drawings or plotted in a variety 
of views. Drawing files are limited in 
size because the drawing is in RAM. 
However, the limits are adequate for 
the conceptual or schematic modeling 
of most large projects. With the use of 
techniques described in the manual, 
complex models can be created in 
modules and plotted on the same sheet 
for simultaneous presentation. 

In addition, Design Board Profes¬ 
sional is ideal for the creation and pre¬ 
sentation of details as a supplement to 
working drawings created with the pro¬ 
duction drafting system. Wire frame 
drawings can be used to illustrate 
assemblies of parts in see-through form 
and with exploded views. Such illustra¬ 
tions are difficult to produce with a 2-D 
package, but are relatively straight¬ 
forward using Design Board. 

A Design Board Professional 3-D 
modeling system based on a PC, XT, or 
AT can be assembled for less than 
$10,000. A complete system—large plot¬ 
ter, digitizer, and a production drafting 
program—should not exceed $20,000. 

Creating simple models is a snap; 
creating complex models, especially 
those that require substantial use of the 
MODIFY screen, is not so simple. Like 
any powerful program, Design Board 


Professional demands considerable ef¬ 
fort and regular use before achieving its 
full potential. 

The product is obviously aimed at 
architects, consulting engineers, and 
planners—judging from the models fur¬ 
nished with the package—but the syn¬ 
tax of commands and terminology used 
in the manual is general enough to be 
applicable to designers in any field. 

mega cadd seems intent on being 
the leader in the 3-D modeling field. 
Design Board Professional 2.04 is a sig¬ 
nificant improvement over its predeces¬ 


sor, and all indications are that more 
improvements are yet to come. I»m—I 

Design Board Professional: $1,750 
MEGA CADD, Inc. 

The Court in the Square 
410 Second Avenue South 
Seattle, WA 98104 
206/623-6245 
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Victor E. Wright is the manager of process 
engineering at Luckett & Farley, located in 
Louisville, Kentucky. He has written two 
books that deal with CAD and software. 


DISCOVER the LANGUAt 
of ARTIFICIAL 
INTELLIGENC E 

PROLOG V 

Interpreter lor MS-DOS/PC-DOS 


At last! A Prolog with enough muscle to handle 
real-world applications for UNDER $100! Discover 
why Japan has chosen Prolog as the vehicle for their 
"Fifth Generation Machine" project to design 
intelligent computers. 

CHOOSE FROM TWO GREAT VERSIONS: 

PROLOG V-Phis 


$99 95 


□ More Than 100 Predefined 
Predicates 

□ Large Memory Model (to 640K) 

□ Floating Point Arithmetic 

□ 150-Page User's Manual and 
Tutorial plus Advanced 
Programming Documentation 

D Co-Resident Program Editor 

□ Calls to Co-Resident Programs 
D Text and Graphic Screen 

Manipulation 

STANDARD FEATURES ON ROTH: 


□ Clocksin & Mellish-Standard 
Edinburgh Syntax. 

° Extensive Interactive Debugging 
Facilities 


D Dynamic Memory Management 
(garbage collection ) 

° Custom-Designed Binder 
and Slipcase 

THE CHOICE OF UNIVERSITIES 

Generous university site licenses and an excellent teaching tutorial and 
reference guide have made PROLOG V the choice of universities nationwide. 
Call for details. 



PROLOG V 

$69 95 

° 70 Predefined Predicates 
□ Small Memory Model 
° Integer Arithmetic 
° 122-Page User's Manual 
and Tutorial 

FREE FREE FREE FREE FREE FREE 

Programming in Prolog 
by Clocksin & Hellish, $17.95 value 
Available with purchase of PROLOG 
V-Plus only. Offer valid through 
March 31, 1986. 


I 


PHONE ORDERS: 1-800-621-0852 EXT 468 


□ PAYMENT ENCLOSED $_ 


CA residents add 6% sales tax 


□ CHARGE MY: 

» Card No. _ 

U Signature_ 

H Mr./Mrs./Ms. _ 

1 


□ MasterCard □ Visa 
- Exp. Date_ 


PROLOG V-Plue $99.95 
' PROLOG V 69.95 

UPGRADE ONLY 40.00 

Return factory diskette and 
$30 plus $10 Handling 


Address 


(please print lull name) 


City/State/Zip 


SHIPPING: 

. $ 5.00 U.S. 

7.50 Canada 
10.00 Carribean, 

Hawaii Air 
20.00 Overseas Air 

COD Orders Not Accepted 
- 15 day check clearance ® 


T 
I 
1 
I 
1 


Upgrade 

to PROLOG V-Plus 
for only the difference 
in price plus a 
handling charge. 

NO RISK OFFER 
Examine the documentation 
at our risk for 30 days. If 
not fully satisfied, return 
with disk still seafed for 
full refund. 




CHALCEDONY 

SOFTWARE 

5580 LA JOLLA BLVD. 
SUITE 126 
LA JOLLA, CA 
92037 

(619) 483-8513 
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The personal computer 
that raised high performance 

to new heights. 


If you work with high volumes of information, 
you need answers fast. 


You need a personal computer that’s up 
to the task. 

Which is why IBM created the Personal 
Computer AT® system. It’s changed a lot of 
ideas about business computing. 

The idea of “fast” has become much 
faster. The idea of “data capacity” has 
become far greater. 

There are new definitions of “power” in a 
stand-alone PC. While phrases like “sharing 
files” and “multi-user systems” are being 
heard more often. 

And surprisingly, words like “affordable” 
and “state-of-the-art”are being used together. 

Clearly, the Personal Computer AT is 
different from anything that came before. 
And what sets it apart can be neatly summed 
up in two words. 

Advanced Technology. 

If you’ve ever used a personal computer 
before, you’ll notice the advances right away. 

To begin with, the Personal Computer AT 
is extraordinarily fast. That’s something 
you’ll appreciate every time you recalculate a 
spreadsheet. Or search through a data base. 

It can store mountains of information — 
literally thousands of pages’ worth—with a 
single “hard file” (fixed disk). And now you 
can customize your system to store up to 


30,000 pages with the addition of a second 
hard file. 

The Personal Computer AT runs many of 
the thousands of programs written for the 
IBM PC family. Like IBM’s TopView, the 
program that lets you run and “window” 
several other programs at once. 

Perhaps best of all, it works well with both 
the IBM PC and PC/XT. Which is welcome 
news if you’ve already made an investment in 
computers. 

You can connect a Personal Computer AT 
to the IBM PC Network, to share files, 
printers and other peripherals with other 
IBM PCs. 

You can also use a Personal Computer AT 
as the centerpiece of a three-user system, 
with your existing IBM PCs as workstations. 

Most important, only the Personal 
Computer AT offers these capabilities and 
IBM’s commitment to quality, service and 
support. (A combination that can’t be 
cloned.) 

If you’d like to learn more about the IBM 
Personal Computer AT, see your Authorized 
IBM PC Dealer, IBM Product Center or IBM 
marketing representative. For a store near 
you, call 1-800-447-4700 (in Alaska, call 
1-800-447-0890). 


The IBM Personal Computer AT, 
for Advanced Technology. 

Little Tramp character licensed by Bubbles Inc., s.a. 

IBM, Personal Computer AT PC/XT and TopView are trademarks of International Business Machines Corporation. 
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MOUNTAIN’S NEW 
PC DRIVECARD IS 







Hardly a day goes by without PC users 
demanding more storage and speed in less 
space at an affordable price. 

Enter Mountain's new DriveCard.’" 

A self-contained QA" hard disk drive with 
controller on a single plug-in card that fits 
neatly inside an IBM,® AT&T; COMPAQ® or 
compatible computer. 

10MB... $1,095. 20MB... $1,195. 

Unlike the other __ 

plug-in card on the mar- - 
ket today, DriveCard 
gives you a choice of 10 
or 20 megabytes of fast, i|H 
reliable hard disk stor- 
age in a single slot. 

Without sacrificing one 
of your existing floppy 
disks. 

Installation couldn't 
be easier. Simply plug 
DriveCard into an Ijfl 

expansion slot inside the 
PC and you're ready to run. It 
requires no wires, leads, cables, switches or 
extra power supply. 

DriveCard provides the same software 
compatibility as the factory original built-in 
drives, while actually improving your system's 
overall performance. 

What's more, DriveCard is 100% compati¬ 
ble with DOS 2.1 and higher, PC IX, UNIX; and 
XENIX; And comes ready to support the 
3COM Ether Series, Novell, IBM's PC/LAN, 
NESTAR, STARLAN and other networks. 

Ax ONE YEAR WARRANTY. 

DriveCard is backed by a 
12-month warranty featuring 
"Ready Replacement''within the 


first six months. If any- 
■MH3M goes wrong, sim- 

BBj aMPgBB ply take it to your 
HHEjASS&jjll nearest Mountain 
dealer for service or 
return it to Mountain for 
replacement. 

WIDEST RANGE OF STORAGE OPTIONS. 

Mountain offers the industry's widest 
range of high-performance storage upgrades. 
Our field-proven FileSafe" 1 internal and exter¬ 
nal disk, tape, Mini Mountain and combo 
systems are known worldwide for their out¬ 
standing value. 

A ROCK-SOUD REPUTATION. 

Mountain's hard-earned reputation 
among business users over the last eight years 
for responsiveness, innovation and reliability 
means we'll be there when you need us. 

Find out today why Mountain's new PC 
DriveCard is the hard card to beat. Call for 
more information and the name of your 
nearest Mountain dealer. 


Mountain. 

THE PEAK OF PERFORMANCE 
1-800-458-0300 (in Calif., 1-800-821-6066) 
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Mountain Computer, Inc., 360 El Pueblo Road, Scotts Valley, CA 95066, (408) 438-6650, 

TWX 910-598-4504. Mountain products are distributed and sold worldwide. Call or write for the 
name of the dealer or distributor nearest you. 

"registered trademarks and ’trademarks of Mountain Computer, Inc., American Telephone and Telegraph Co., International 
Business Machines Corp., COMPAQ Computer Corp., Microsoft Corp., and AT&T Bell Labs. 

^1985 Mountain Computer, Inc. 
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Made popular in Pascal, sets also can be 
used in assembly language programs to 
help the user simplify many applications. 



he use of sets in assembly lan¬ 
guage programming holds some 
pleasant surprises. When sets are 
added to an 8086/88 subroutine library, 
for example, they reduce the size and 
increase the running speed of the pro¬ 
grams. The added value of sets and set 
operators is illustrated in the following 
simple example: A programmer needs 
to input a character from the keyboard 
and test if the character typed is a digit 
0 to 9 or a capital letter A to Z. If any 
other character is entered, an error rou¬ 
tine should be called, otherwise the 
program should continue. One method 
often used for this operation in 8086/88 
programs is shown in figure 1. 

Although the program works cor¬ 
rectly, continuing only if a legal charac¬ 
ter is typed, this approach should be 
avoided for several reasons. First, the 
logic may be difficult to follow. Unless 
the code is studied thoroughly, the pur¬ 
pose of, say, the third jump may not be 
clear. Second, a knowledge of the 
underlying character set is assumed. In 
ASCII, the binary values for the charac¬ 
ters 0 to 9 are less than those for A to 
Z. With another character set, this might 
not be true, and the program would 
fail. Third, tests for additional character 
ranges would increase die length of the 
program, making the code more diffi¬ 
cult to understand and more prone to 
catching a bug. 

All of these problems can be 
avoided with the use of sets. By declar¬ 
ing a set of the legal characters ex¬ 


pected by the program, the example 
can be rewritten as in figure 2. 

Besides improving the clarity of the 
program, additional characters can be 
tested without increasing the size of the 
test or slowing it down. With sets, not a 
single byte is added. (The size of a set 
in memory, as will be shown, does not 
depend on the number of elements it 
contains.) Also, the improved program 
assumes nothing about the underlying 
binary character values. 

This article deals with the construc¬ 
tion of sets in assembly language, how 
they are represented in memory, and 
how to include them in programs. 
SETS.EXT and SETS.ASM (listings 1 and 
2, respectively) are in IBM’s MASM 
format, and after assembling, form a 
stand-alone module that can be linked 
to host programs with DOS LINK. The 
linking process is explained with a test 
program, SETTEST.ASM (listing 3), also 
written in MASM format. 

COMPARING SETS 

A set can be thought of as a box or 
sphere that can contain objects of a cer¬ 
tain base type. For example, a set of 
colors might exist with a base type 
equal to the 16 colors available on a PC 
equipped with IBM’s Color Graphics 
Adapter. Figure 3 shows a set of three 
of those colors—green, red, and yel¬ 
low—represented by a circle. Elements 
in the set are located inside the circle; 
elements not contained in the set are 
outside the circle. All available colors 
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SETS 

FIGURE 1: Sample Test Code 


begin: 





cal l 

input 

;get 

character into dl register 

cmp 

dl,'0‘ 

; is 

it 

less than 0-9, A-Z? 

jb 

begin 

; if 

yes 

, repeat 

cmp 

dl, 1 9' 

; is 

it 

in 0-9 range? 

jbe 

continue 

; if 

yes 

, jump-to continue 

cmp 

dl,'A' 

; is 

it 

less then A? 

jb 

beg i n 

; if 

yes 

, repeat 

cmp 

dl,'Z' 

; is 

it 

in A-Z range? 

ja 

beg i n 

;if 

no, 

repeat, else continue 

continue: 






Code such as this, written in 8086/88 assembly language, is 
often used to test if a character falls within a certain range. 


FIGURE 2: Improved Test Code 


begin: 

call input 

;get character into dl 

lea di,legal_chars 

;address set 

of legal characters 

mov ah,0 

;prepare for 

set membership test 

call sets 

;test ii 

f dl is in set 

jne begin 

; if no. 

repeat, else continue 

continue: 




The code in figure 1 is made smaller and faster by the use of 
sets, as shown above (also in assembly language). 


could be inside the set, or the set could 
be empty. Several sets could exist, each 
containing a different combination of 
colors. The only restriction is that no 
color can be both inside and outside a 
set at the same time. The programs in 
this article manipulate enumerated sets. 
Such sets are finite in principle and 
small in practice. 

In mathematics, parentheses or 
braces are used to indicate sets; in pro¬ 
gramming, brackets are more common. 
The null set is represented by empty 
brackets: []. The set of colors in figure 3 
can be shown this way: [GREEN, RED, 
YELLOW]. The set of all colors can be 
shown with ellipses between the first 
and last possible elements: 

[BLACK...HI-WHITE]. This is the same 
as listing every element of the set’s 
base type inside the brackets. 

Two sets can be compared in 
much the same way as two simple num¬ 
bers. Using the color set from figure 3, 
the comparisons in figure 4 are all true. 
Equality ( = ) and inequality (<>) tests 
work as might be expected—two sets 
are mathematically equal only if they 
have the exact same members. The tests 
for inclusion (<= and > = ) may not be 
so obvious. A set is less than or equal 
to another set if all of its members are 
contained in the other set: A <= B is 
true only if the members of A are also 
members of B—if A is a subset of B. 
Notice in figure 4 that any set is always 
greater than or equal to the null set []. 
Although it contains nothing, the null 
set is valid and can be used in all com¬ 
parisons and operations. 

Another set comparison is the 
membership test. In this test, a set is ex¬ 
amined for a particular element; the 
operator is the word IN. The two mem¬ 
bership tests in figure 4 determine if 
RED is or is not in a set of colors. Both 
statements are true. 

Sets not only can be compared 
mathematically, but combined mathe¬ 
matically as well. Again, familiar mathe¬ 


matical symbols are used (see figure 5). 
Some of the results may surprise users 
unfamiliar with sets and set operators. 
The operators are union ( + ), difference 
(-), and intersection (*). They work as 
follows (assume two sets, A and B, are 
to be combined into a new set C): 

• Set union (C = A + B). The set of el¬ 
ements C equals all the elements in 
set A plus all the elements in set B. 

• Set difference (C = A - B). The set 
of elements C equals the elements in 
set A, that are not also in set B. 

• Set intersection (C = A * B). The set 
of elements C equals those elements 
found in both sets A and B. 

Figure 5 shows sample expressions 
using the set of colors from figure 3. 
Each statement is correct. 

SETS IN MEMORY 

Because one element is either in a set 
or not in a set, it can be stored in a sin¬ 
gle bit, which is equal only to 0 or 1. 
Elements are either present (1) or ab¬ 
sent (0). A set of elements, then, is eas¬ 
ily represented in memory as an array 
of bits, with each bit reserved by the 
computer for one potential set element. 

Figure 6 shows how the set in fig¬ 
ure 3 might be represented. In this ex¬ 
ample, a maximum of 16 bits (and 
therefore 16 elements) is possible. This 
is adequate for a limited set, such as the 
foreground colors on the PC, but would 
not do for the 128 symbols of the ASCII 
character set, for example. For larger 
sets, simply increase the number of bits. 
Any size set may be constructed. 

The number of elements in a set 
has nothing to do with the size of the 
set in memory. In figure 6, if all of the 
colors are in the set, then all 16 bits in 
the set variable would be 1. If the set 
contains no colors, then all of the bits 
would be 0. The saturated set 
[BLACK...Hi-WHITE] and the null set [] 
take the same amount of memory. 

However, the number of possible 
elements does affect the size of a set; 


this is calculated in bytes with a simple 
formula for n elements: 

bytes = ((n - 1) div 8) + 1 

Applying this formula, a set of any 
combination of 256 elements, num¬ 
bered from 0 to 253, would take 32 
bytes of memory. Similarly, 512 ele¬ 
ments (0 to 511) would occupy 64 
bytes. Remember that n, called the 
cardinality of the set’s base type, repre¬ 
sents the maximum number of possible 
elements, not the actual number of ele¬ 
ments contained in one set variable. 

SETS IN PROGRAMS 

Suppose a programmer were writing a 
custom program for a motel manager 
who has 190 units to rent. Some of the 
units are doubles, some are singles, and 
a few are luxury rooms with kitchens 
and sitting areas. Occasionally, a unit 
must be taken out of service for repairs 
and cannot be rented. 

The manager wants a quick way to 
indicate which units are occupied and 
which are available, and further, which 
of those are singles, doubles, or luxury 
apartments. Because the motel is 
divided into wings, the manager also 
should be able to show this information 
for the north, south, east, or west divi¬ 
sions. This example will assume that the 
motel rooms are numbered from 0 to 
189. (A real situation might involve 
room numbers such as A-15N and 
C-99S. These numbers first would have 
to be converted, or mapped, to the 
numbers 0 to 189 by the program.) 

This is a database problem that 
could have several solutions. Each 
room, for example, could have a record 
with fields for indicating if the room is 
a single or double, whether it is occu¬ 
pied, if it is being repaired, and so 
forth. This is certainly a reasonable 
approach, but displaying the status of all 
rooms in a certain category—for 
example, all unoccupied south wing 
singles—would probably require a 
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FIGURE 3: A Set of Colors 



FIGURE 4: Testing Sets 


EQUALITY 

[BROWN, LIGHT RED] = [BROWN, LIGHT RED] 
[BROWN, LIGHT RED] <> [WHITE, LIGHT RED] 
SUBSETS 

[BLACK, GREEN] <= [BLACK, BLUE, GREEN] 
[BLACK, BLUE, GREEN] >= [ ] 

MEMBERSHIP 

(RED IN [RED, WHITE, BLUE]) 

NOT (RED IN [BLUE, GREEN]) 


Above are six true statements about sets of colors using the elements available in 
figure 3. A < = B means that A is a subset of B and A > = B means that B is a 
subset of A. The [] represents a set with no members (the null set). 


FIGURE 5: Operations on Sets 


SET UNION (C = A + B) 

[RED, WHITE, BLUE] = [RED, WHITE] + [RED, BLUE] 

SET DIFFERENCE (C = A - B) 

[WHITE] = [RED, WHITE, BLUE] - [RED, BLUE] 

SET INTERSECTION (C = A * B) 

[RED, BLUE] = [RED, WHITE, BLUE] * [RED, GREEN, BLUE] 


The SETS.OBJ module provides these operations, the set comparisons of figure 4, 
and three others as well: create a set, copy a set, and add an element to a set. 


sequential search of the database. With 
sets the data are available instantly, and 
the programming is greatly simplified. 

Set variables are needed for each 
category. Figure 7 shows how this 
might be programmed in assembly lan¬ 
guage. A set data type is defined as a 
32-byte variable using the assembler’s 
STRUCT operator. Then variables for 
NORTH, SOUTH, EAST, WEST, SINGLES, 
DOUBLES, LUXURY, and OCCUPIED are 
defined and included as part of the pro¬ 
gram’s data segment. 

If the manager enters a command 
to display all unoccupied singles in the 
south wing, the Pascal fragment in fig¬ 
ure 8 shows how the request could be 
satisfied. (It is sometimes helpful to ex¬ 
press ideas in a structured language, 
such as Pascal, before writing an assem¬ 
bly language program—a welcome 
change to flow charts.) 

Yet, an even easier and faster way 
to satisfy this request calls on the set in¬ 
tersection and difference operations. A 
new set can be formed that satisfies the 
search argument “in the south wing, 
single, and unoccupied.” The expres¬ 
sion is written in this way: 

TEMP = (SOUTH * SINGLES) - 
OCCUPIED 

That is, TEMP is the set of room num¬ 
bers whose members are in both sets 
SOUTH and SINGLES, but are not in the 
set of OCCUPIED rooms. This expres¬ 
sion, coded in an assembly language 
fragment, is listed in figure 9. Consider¬ 
ing the conventional database program¬ 
ming required to produce the same 
results—opening a file, reading each 
record, and testing various fields stored 
in the record—the use of sets reduces 
the amount of writing necessary. 

LIMITATIONS 

Some other searches may not be as 
easily accomplished with sets. For ex¬ 
ample, the motel manager undoubtedly 
would want to keep a list of the reser¬ 
vations for certain types of units, listing 
starting and ending dates, along with 
the names of the persons who made 
the reservations. While sets are useful 
for recording a variety of limited attri¬ 
butes, they are not as good for record¬ 
ing names and addresses, telephone 
numbers, and dates. (Even if it were 
possible, constructing the set of all per¬ 
sons in the country or world, and then 
assigning a reservation bit to each in a 
set variable would hardly be practical.) 
The point is that, while all data can be 
represented as belonging to a set of a 
certain class, some are more practically 
dealt with using sets than others. 


For example, if a set could contain 
32,768 elements, it would take 4KB of 
memory (4,096 bytes by the formula 
presented earlier) even if the set con¬ 
tained only one element. Such a repre¬ 
sentation might be economical in some 
applications (a specialized database, for 
example) but practically speaking, sets 
of those dimensions are seldom useful. 
Keeping in mind the goals of reducing 
memory and increasing speed, a more 
reasonable limit for sets must be found. 


(Arbitrary limits can be set on the maxi¬ 
mum number of bytes. Sets that are 
limited to 32 bytes would have a maxi¬ 
mum of 256 elements—a practical 
amount. It is also common to see maxi- 
mums of 512 and 128 elements, 64 and 
16 bytes, respectively.) 

Decreasing the 32-byte set size is 
easy. For example, if no values greater 
than 127 are inserted, a 16-byte set vari¬ 
able could be used; values no greater 
than 31 will fit into 4 bytes and so on. 
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FIGURE 6: Sets in Memory> 



The set of colors from figure 3 is represented as a 16-bit word in memory. Each bit 
stands for one possible set element. Elements in the set [GREEN, RED, YELLOW] 
have bits equal to 1. Other elements not in the set have bits equal to 0. 


Increasing set size, however, is 
more difficult. Because SETS.ASM uses 
byte arithmetic and 8-bit registers to 
hold set values, going beyond 32 bytes 
requires major surgery. Still, this is not 
as restrictive as it may seem. If more 
than 255 elements are to be stored in a 
set, a simple solution is to use two set 
variables, A and B for example. Set A 
could represent values from 0 to 255, 
set B values 256 to 511. This approach 
could be extended to represent an arbi¬ 
trarily large set of values. 

Finally, a more fundamental limita¬ 
tion is imposed on the sets described 
here: they must be finite. Each element, 
while represented in the set by a single 
bit, must have a corresponding integer 
value for use as an index into the set. 
For example, the color MAGENTA might 
be given the value 4 in an equate state¬ 
ment, with other colors given other val¬ 
ues (refer to figure 6). Another suitable 
base type is the ASCII character set, 
numbered from 0 to 127 (extended to 
255). However, the set of all positive in¬ 
tegers, numbered from 0 to infinity, 
would be unsuitable. Clearly this is out 
of the finite memory range of the com¬ 
puter (even those with extra RAM cards 
installed). A subset of integers from 0 to 
31, for example, could be programmed. 
The user will find it helpful to keep 
such limitations in mind when design¬ 
ing programs that use sets. 

ASSEMBLING SETS.ASM 

The SETS module in listings 1 and 2 
contains procedures for adding sets to 
assembly language programs. First type 
in SETS.EXT and SETS.ASM with a text 
editor (or download the files from 
PCTECHline). The command MASM 
SETS; will assemble both into the 
SETS.OBJ module. This module is a set 
of subroutines that cannot be run 
directly—do not link it yet. In order to 
use the procedures in the module, a 
host program must be written and as¬ 
sembled; the resulting code is then 
linked to SETS.OBJ. 

Although this may seem like a lot 
of trouble, the advantage to this ap¬ 
proach is that SETS .ASM never has to be 
assembled again. Any number of host 
programs can be written and linked to 
the SETS.OBJ file. Furthermore, because 
the programming in the module does 
not have to be reassembled, host pro¬ 
grams will assemble faster than they 
would if the sets procedures were in¬ 
cluded directly in the assembly lan¬ 
guage text. If a change is made to the 
sets module, however, the programs 
will have to be reassembled and a new 
SETS.OBJ file created. 


SETTEST.ASM is a sample host pro¬ 
gram that demonstrates how to use the 
sets module procedures. Check to see 
that SETS.EXT and SETS.OBJ are in the 
same directory and assemble SETTEST. 
Before running the test, link the result¬ 
ing SETTEST.OBJ file with the sets mod¬ 
ule as follows with the command LINK 
SETTEST+SETS;. (This program cannot 
be converted to a .COM file.) 

To run the test, enter SETTEST. 

The program will provide three strings 
of characters, one string at a time. Type 
all the letters and digits displayed for 
each string. If any extra characters (that 
are not shown) are typed accidentally, 
that test will have to be repeated. In ad¬ 
dition, the upper- and lowercasing of 
letters is significant, but characters may 
be entered in any order. The characters 
typed must correspond exactly with the 
characters that appeared on the screen 
before the program will continue. After 
three tests have been performed, the 
example program ends. 

This somewhat contrived example 
uses nearly all of the programming in 
the sets module. The first part of the 
program, and the main body beginning 
at SETTEST, are standard for 8086/88 
programs, and should be easy to follow. 
The PRINT procedure displays a string 
addressed by register SI. PRINT contains 
an internal subroutine, NEWLINE, that is 
called separately to display blank lines. 

Procedures TEST and REPORT both 
make good use of sets. In TEST, the two 
set variables CHSET and DONESET are 
declared using the set<> structured 
data type (declared in the SETS.EXT 
include file). The only input to TEST is 
register SI, which must address the 
string of characters to be used in this 
typing test. Only when all characters in 
that string are entered—in any order— 


will the test end. The string must begin 
with a byte that indicates its length. 

After displaying the string 
addressed by SI, TEST uses set function 
4 to create DONESET, which contains a 
set of all the characters in the string. 
Next, CHSET is nulled with a call to set 
function 10. The main loop of the TEST 
procedure begins at the label TESTT.. 
DOS function 1 is called to get and 
echo a character from the keyboard. 
With set function 8, this character is in¬ 
serted into CHSET. As the loop repeats, 
the set of all characters entered by the 
user is collected in CHSET. 

The test ends when all characters 
entered are found in DONESET (when 
DONESET is found to be a subset of 
CHSET), ignoring any extra characters 
typed. Notice how registers SI and DI 
are reversed before set function 6, the 
inclusion test, is called (just after the 
label TESTl:). If CHSET were tested as a 
subset of DONESET, the test would 
either end immediately (after a single 
correct character) or continue forever 
(if the first character were incorrect). A 
check can be performed by removing 
the two xchg si,di instructions. 

The REPORT procedure also uses 
sets to display the accuracy of keyboard 
typing. It assumes that DONESET equals 
the set of expected characters for the 
test, and CHSET contains those charac¬ 
ters plus any extra characters typed. The 
extra characters are easily extracted 
from CHSET by finding the difference 
of CHSET - DONESET using set func¬ 
tion 2. Printing these characters is ac¬ 
complished with a simple loop begin¬ 
ning at label REP1: with the set mem¬ 
bership test. An ERROR flag indicates 
the presence of extra characters in 
CHSET. If none is present, Done is dis¬ 
played. REPORT passes the zero flag ZF 
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Turbo, who? 

Do you have to give up power and advanced potential 
to get ease of use and affordability? Not anymore. 
Because now, you can have UCSD Pascal for only $79.95! 


If you’re making your move into 
programming, there’s no better way 
to go than Pascal. And starting now, 
you don’t have to settle for 
a stripped-down 
version of Pascal 
in order to get a price 
that's right. Instead, 
you can choose UCSD Pascal -the 
recognized Pascal programming 
standard in colleges and uni¬ 
versities throughout the 
country-at the incredibly 
low introductory price 
of $79.95 for your 
PC-DOS, MS-DOS, or 
other popular computer. 

Start with the standard 

With an entry-level system, 
you spend a lot of valuable 
time learning a non- standard 
form of Pascal. And you 
don’t get all the capabilities a true 
Pascal system is supposed to 
deliver-unless you buy a lot of 
add-on utilities-which can send 
the cost of your system sky-high! 
Worst of all, when you’re ready 
to tackle anything more than short, 
simple programs-you have no 
choice but to move up to a more 
sophisticated system (like UCSD 
Pascal). And at that point, you also 
have to relearn standard Pascal. 

UCSD Pascal 

has everything you need 

With UCSD Pascal, you get a 


aw 


-featured, 
professional programming tool that's 
being used right now in the 
development of major scientific and 
business applications. The system 
comes with an outstanding text 
editor, a complete on-line tutorial, 
8087 math coprocessor support and 
BCD (decimal arithmetic) included in 
the package at no extra cost. In fact, 
UCSD Pascal contains 
virtually everything you 
need-as standard 
equipment-for devel¬ 
oping the simplest 
to the most 


sophisticated programs. 

UCSD Pascal is available for 
MS-DOS, PC-DOS, UNIX, VMS, 

MSX and many other operating 
systems. You can use UCSD Pascal 
to write programs of any size on 
virtually any computer, and port 
them to any other computer. And if 
speed is what you’re after, the latest 
native code version of UCSD Pascal 
actually benchmarks favorably 
with Turbo Pascal® in 
execution time! ^ * 


Programming that’s easy 
...and fun! 

At Pecan Software Systems, we 
strongly believe programming 
should be as easy as possible. 
JJCSD Pascal was originally designed 
for teaching programming 
skills, so it’s extremely 
easy to learn and to use. 

" With UCSD Pascal, you’ll 
be developing programs right 
from the start that are 
easy to write, easy to 
understand, and easy to 
maintain. We also believe 
that programming should 
be fun. So we’ve made UCSD Pascal 
as enjoyable to use as it is powerful. 

The right tool at the 
right price 

When the fun gets serious, you’ll 
have a comprehensive programming 
system right at your fingertips with 
UCSD Pascal-a system that will 
help you develop those big-league 
programs you may eventually want 
to write-at a price you can readily 
afford. 

Put UCSD Pascal programming 
power on your PC now for only 
$79.95! Order by mail today or phone 
now 1-800-63-PECAN. UCSD Pascal 
-the original standard of Pascal pro¬ 
gramming excellence. The new 
leader in Pascal price/ 
performance. 


The UCSD Pascal Company 

Pecan Software Systems , Inc. 

1410 39th Street , Brooklyn, NY 11218 
718-851-3100 
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SETS 

FIGURE 7: Creating Set Variables 


FIGURE 8: Sample Pascal Code 


SETLEN 

EQU 32 

SET 

STRUC 


DB SETLEN DUP(O) 

SET 

ENDS 

DSEG 

SEGMENT PARA PUBLIC 'DATA' 

NORTH 

SET <> 

SOUTH 

SET<> 

EAST 

SET <> 

WEST 

SET<> 

SINGLES 

SET<> 

DOUBLES 

SET<> 

LUXURY 

SET<> 

OCCUPIED 

SET<> 

DSEG 

ENDS 


One way to create set variables in assembly language is to 
use the assembler’s STRUC operator to create a 32-byte data 
type named SET, and then declare labeled variables of that 
type in the program’s data segment. 


for UNIT 

:= 0 to 

189 do 

begin 

i 

f ( UNIT 

in SOUTH ) and 


( UNIT 

in SINGLES ) and 


( not 

( UNIT in OCCUPIED )) then DISPLAYJJNIT_NUMBER 

end; 




This Pascal fragment is used to visualize the operations that 
are necessary to performing a search in assembly language. 


FIGURE 9: A Set Expression in Code 


LEA 

SI.SOUTH 

.•ADDRESS SOUTH SET WITH SI 

LEA 

DI,SINGLES 

.•ADDRESS SINGLES SET WITH DI 

MOV 

AH,3 

.•SELECT SET INTERSECTION 

CALL 

SETS 

.•SINGLES <- (SOUTH*SINGLES) 

LEA 

SI,SINGLES 

.-ADDRESS SINGLES SET WITH SI 

LEA 

DI,OCCUPIED 

.•ADDRESS OCCUPIED SET WITH DI 

MOV 

AH,2 

.•SELECT SET DIFFERENCE 

CALL 

SETS 

.•OCCUPIED <- (SINGLES-OCCUPIED) 


(SOUTH'SINGLES) — OCCUPIED is coded above in assembly 
language, using procedures 2 and 3 from SETS.OBJ. 


back to the TEST procedure, which 
repeats the last test until only the 
expected characters are entered. 

This test could be used as a shell 
for user-written programs—just remove 
procedures PRINT, TEST, and REPORT. 
Two macros simplify calls to DOS and 
to the sets module. To call a DOS func¬ 
tion, use DOSFN n where n is any DOS 
function number. To call a set function, 
use SETFN n, where n is a set function 
number, 0 to 9. 

SETS MODULE PROCEDURES 

Each procedure of the SETS module is 
listed below with its necessary parame¬ 
ters (refer to listing 1) and other infor¬ 
mation. To call a procedure, place a 
selection code in register AH, set the 
appropriate parameters, and call SETS. 

A macro can be used, as shown in 
SETTEST.ASM. After calling SETS, the re¬ 
sults of the operation can be tested. All 
registers are preserved by the sets mod¬ 
ule. (The : = symbol indicates assign¬ 
ment to the variable on the left from 
the expression on the right.) 

(AH)=0 Set membership. (V IN SET) Set 
ES:DI to the address of a set variable, 
and place an 8-bit test value in DL. On 
return, if ZF=1 (use jz), then the value 
in DL was not found in the set. If ZF=0 
(use jnz), then the value was found. 

Membership is easily determined 
by isolating the position of the bit in 
the set for the value being tested. This 
is done with a call to local procedure 
SETCALC, which returns AL with the 
byte containing that bit, AH with the bit 
in its relative position in that byte, and 
BX as an offset into the set where that 
byte is located. After that, membership 


is determined by TESTing the bit in AL 
with the byte in AH, setting flag ZF if 
the bit is equal to 1. 

(AH) = 1 Set union. (SET2 := SET1 + 
SET2) Set DS:SI to the address of SET1, 
and ES:DI to the address of SET2. Call 
SETS to form the union of the two, with 
the results replacing SET2. Set union is 
the logical OR of all bytes in the sets 
from which the union is formed. By 
ORing all bytes, all bits equal to 1 in 
both sets are transferred to SET2. 

(AH) = 2 Set difference. (SET2 := SET1 - 
SET2) Set DS:SI to the address of SET1, 
and ES:DI to the address of SET2. Call 
SETS to form the difference of the two 
sets, with the results replacing SET2. 

Set difference is the logical AND of 
the complement of all bytes in the set 
being subtracted from SET1. The pro¬ 
gramming of set difference can be de¬ 
scribed this way: for each byte in SET2, 
complement one byte, AND the result 
with the same byte in SET1, and store 
the result back in SET2. Complements 
are formed by the exclusive ORing of 
bytes with FFH. 

(AH) = 3 Set intersection. (SET2 := SET1 * 
SET2) Set DS:SI to the address of SET1, 
and ES:DI to the address of SET2. Call 
SETS to form the intersection of the 
two, with the results replacing SET2. 

Set intersection is simply the logi¬ 
cal AND of all bytes in both sets from 
which the intersection is formed. By 
ANDing all bytes, only bits equal to 1 in 
both sets are transferred to the result. 
(AH)=4 Make set from string. (SET := 
[S(l),S(2),...,S(n)]) Set DS:SI to the 
address of the first byte of a string of 
any 8-bit values. The first byte of the 
string must be the length of the string, 


followed by that many characters (or 
other values). Set ES:DI to the address 
of a destination set. This function 
creates a new set equal to the set of all 
characters in the string. Any values pre¬ 
viously in SET are lost. Values are in¬ 
serted into the set by ORing the appro¬ 
priate bits into the destination set. 

(AH) = 5 Make set alternate. (SET := SET 
-I- [S(l),S(2),...,S(n)]) Use the same 
parameters as in function 4. Each value 
in the string is inserted into SET, but 
values already in SET are not removed. 
This is equivalent to the union of a set 
with the set of characters in the string. 
(AH)=6 Set inclusion. (SET1 <= SET2) 
Set ES:DI to the address of SET1, and 
DS:SI to the address of SET2; this is the 
reverse sense of many operations. Use 
this function to determine if SET1 is a 
subset of SET2. Be careful to assign SI 
and DI in the correct order. 

Set inclusion is found by forming 
the logical AND of all bytes in both 
SET1 and SET2, then checking if the re¬ 
sult is unchanged from the original val¬ 
ues in SET1. The logical AND of the bits 
in SETl(n) with SET2(n) will equal the 
bits in SETl(n) only if all bits also are 
found in SET2(n). That is, for SET1 to 
be a subset of SET2, all elements of 
SET1 also must be present in SET2. 

(AH)=7 Set comparison. (SET1 = SET2) 
Set DS:SI to the address of SET1, and 
ES:DI to the address of SET2. Call SETS 
to compare the two set variables. No 
changes are made to SET1 or SET2. The 
sets module returns the ZF flag which 
can be tested as follows: 

(ZF = 1) (SETl = SET2) (use JE) 

(ZF = 0) (SETl <> SET2) (use JNE) 
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TURBO 


MASTER DEVELOPMENT SYSTEM 


M •! 


Give your application a Turbo Boost with the Most Advanced Turbo Pascal Environment Available. Have Turbo Master generate your screen, 
file handling and menu Programs automatically. 


TURBO ISAM MASTER 


GENERATES ‘Ready to Run’ Turbo Programs Using 

BORLAND’S Turbo Pascals Database TOOLBOX. 
With a few key strokes you can generate the following Pascal pro- 
grams/includes fifes. Automatically interfaces to Turbo Screen 
Master. 

A. MASTER DATABASE PROGRAM • Generates Pascal Program 
Code for the following functions. 

1. Add a Record • Allows both duplicate & unique only keys, e 
Change the up to 6 fields comprising the primary key and the up 
to 3 secondary keys at any time during input, and the validity of 
the keys are checked and the ISAM key files are automatically 
adjusted. 

2. Delete a Record • Shows the record to be deleted on the screen 
and allows you to change your mind about deleting, and then ad¬ 
justs the keys files automatically for the up to 4 keys. The disk 
space is reused automatically by the programs. 

3. Edit a Record - with a key change allowed. 

4. Search Database by Key - Up to 4 keys-and has a t key lookup 
to find next key in alphabetic order. 

5. For Each Key - The ability to display the keys on the screen or 
printer in sorted order. 

B. DATA BASE RECOVERY PROGRAM. This program recovers 
your data base if it is corrupted by a power outage or certain hard¬ 
ware failures. 

C. MULTIPLE ISAM FILES * ‘Can be used at the same time In a 
single program. The generator also produces context sensitive in¬ 
structions on how to integrate the generated program into your 
main program. 

D. DOCUMENTATION * Print screens and ISAM specifications. 
Also inline program documentation is generated. 


TURBO MENU MASTER 


GENERATES ‘Ready to Run’ Turbo Programs 
with Dedicated Screens or Windows. 


FEATURES: Has Menu Data Base so its easy to modify menu s. 
PROVIDES SELECTION BY- (1) Press of a number (2) Press of a 
function key ■ (3) Press the high lighted letter - (4) Use the arrow keys- 
ADAPTIVE SCREEN COLORS • Different screen colors are 
automatically used for color or monochrome display. This allows 
you to provide a better interface for the user. 

INTERACTIVE MENU BUILDER- (1) Allows for the automatic entry 
and reorder of selections. (2) Offers easy color selection. (3) 
Allows for choice of procedure, chain, execute or comment code 
generation for each selection. (4) Has startup Menu that YOU 
design. (5) Provides for the intergerated Display and control of the 
Key Lock Status. 


SCREEN SCULPTURE USERS • Easily move up to these advance 
features ... we provide routines to use Your Screen Sculpture 
Created Screens. 


RISK FREE TRIAL 


Tty the demo package included for 30 days. If not pleased 
return for a full refund. 


f 




Credit card orders call: 

1-800-821-9503 
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In Florida (800) 342-0137 


HAWAIIAN VILLAGE COMPUTER SOFTWARE 
1109 Pennsylvania Ave. St. Cloud, Florida 32769 


TURBO SCREEN MASTER 


GENERATES ‘Ready to Run’ Multi-screen pro¬ 
grams with advanced field definition. 


USER SPECIFIED PROCEDURES can be called before 
and after data entry for each field. This allows 

SCREEN GENERATION THAT IS INDEPENDANT OF 
USER INSERTED PROGRAM STATEMENTS. 


YOU CAN CUSTOM PROGRAM special field edits and 
processes which Screen Master automatically in¬ 
cludes into the screen program. This allows for “On 
the Fly” FUNCTION KEY AND WINDOW ROUTINES. 


RECORD FORMATS and inltalization routines for 
Structures and Arrays are automatically generated. 


CAN SPECIFY a Protected Field to be automatically 
redisplayed if its’ value changes. 


TYPES INCLUDE Strings, Yes/No, Time, Male/Female 
and Numbers. 


FIELDS CAN BE STORED (declared) as Boolean, In¬ 
teger, Real, Character, or String. 


AND MUCH MUCH MORE ... 


/ 

COMPARISON WITH 

OTHER PRODUCTS 

TURBO 

SCREEN 

MASTER 

TURBO 
SCREEN 
VER * 1.10 

SCREEN 
SCULPTURE 
Var ♦ 1.01 

Full Support for Structures, Arrays 




and Declarations specifications 

YES 

NO 

NO 

Full Support for user written procedures 



Function Keys & Help Screens 

YES 

NO 

NO 

Etch-A-Sketch Border Drawings 

YES 

NO 

NO 

Point and Paint color Interaction 

YES 

NO 

YES 

Border Color Control 

YES 

NO 

NO 

User defined Valid Character Sets 

YES 

NO 

NO 

Display of Caps/Num Lock Status 

YES 

NO 

NO 

Optional Realtime Inltalization of Datefflme 

YES 

NO 

NO 

FREE MASTER TOOLS 

$44 

.95 


WITH ORDER OF A MASTER PRODUCT 


VALUE 


YES, Enclosed Is 


INTRODUCTORY OFFER 


□ Turbo Master Tools 

□ Turbo Menu Master 

□ Turbo Screen Master 

□ Turbo ISAM Master 

□ ALL 4 for $249.95 


$59*5 

$ 124*3 

$149*5 


FREE 

$54.95 

89.95 

$124.95 

$249.95 


Systems Requires: IBM PCXTAT or 100% Compilable -19BK. MS DOS 2.0 or Higher - 00 column 
screen. Turbo Pascal 3.0 - 2 DOrtDS Disk Drives. SAM Program Generator Requires Turbo Database 
Toolbox. 


* These prices include shipping to ail US. Cities. Ail foreign orders add $10 per product ordered 


For Other Inquires Call (305) 892*5686 


Name- 


Phone:. 


Shipping Address:. 
City:_ 


State:. 


Zip:. 


VISA or MC#:. 


. Exp. Dale:. 


C.O.D.’s will be accepted. Outside USA; make payment by bank draft, payable in US dollars 
drawn on a US bank. 

©Turbo Pascal & Turbo Database Toolbox are trademarks of Borland International. IBM Is a 
trademark of International Business Machines. MS-DOS. is a trademark of Microsoft. Turbo 
Screen is a copyright of Pascom Computing. Screen Sculpture Is a trademark of the Software 
Bottling Co. of New York.© 1985 Hawaiian Village Computer Software. 





















SETS 

Set comparison is easily accom¬ 
plished by comparing all bytes in both 
sets. Because SI and DI are used to ad¬ 
dress the set variables, this can be done 
quickly in 8086/88 assembly language 
using the CMPSB (corhpare string byte) 
instruction with a repeat prefix, REPZ. A 
word comparison (CMPSW) was not 
used on the chance that a future ver¬ 
sion of SETS would not have an even 
number of bytes in set variables. The 
comparison would be twice as fast, 
however, if CMPSW were used. In that 
case, CX would have to be set to half 
the byte length of a set variable. 

(AH)=8 Add element. (SET := SET + 
[ELEMENT]) Set ES:DI to the address of 
a SET variable. Place any 8-bit value in 
DL and call SETS to add that value to 
the SET. No existing members of the set 
are disturbed. If the element is already 
in the SET, then this function has no 
effect. This operation is equivalent to 
the union of one set with a set that con¬ 
tains only one element. 

Adding an element to a set is simi¬ 
lar to testing for membership (function 
0), except that the logical OR of the ap¬ 
propriate bit is stored directly in the re¬ 
sult instead of setting the ZF flag. 

(AH) = 9 Copy set. (SET1 := SET2) Set 
DS-.SI to the address of the source set 
(SET2), and ES:DI to the address of the 
destination set (SET1). Call SETS to 
copy the source to the destination set. 

A very fast copy is possible using 
the 8086/88 MOVSB instruction to move 
the byte addressed by DI directly to the 
byte addressed by SI, without going 
through an intermediate register. Also, a 
repeat prefix REP makes it possible to 
copy the entire set with a single, 
although repeated, instruction. 

(AH) = 10 Make null set. (SET := []) Set 
ES:DI to the address of a set variable. 
Call SETS in order to make that set 
equal to the null set. 

Nulling a set is accomplished by 
setting all bytes in the set equal to 0. 
This is done as quickly as possible with 
the use of a repeat prefix in front of the 
STOSB (store string byte) instruction as 
shown in the listing. 

These procedures enable program¬ 
mers to add sets to assembly language 
programs and to make use of features 
normally found only in higher-level lan¬ 
guages. Judicious use of set compari¬ 
sons, set operators, and set membership 
tests can reduce program size while in¬ 
creasing running speed. |mi—| 


Tom Swan runs Swan Software, a consulting 
business. He has written four books published 
by the Hayden Book Company, most 
recently, Pascal for Data Base Management. 


Why Send Anything But Your Best 
Software Into Final Production? 


PROGRAMMERS ’ PFANTASIES™ 
BY 


Pfinish and Programmers* Pfantasies are trademarks of Phoenix Computer Products Corporation. 

Plink86 is a trademark of Phoenix Software Associates Ltd. MS-DOS and Microsoft are registered trademarks of Microsoft Corporation. 


You don’t have to with Pfinish™! 
You’ll find all the inefficient parts of 
any MS-DOS 0 or PC DOS program. 
Assembler. C. PASCAL. FORTRAN, 
BASIC. Get comprehen¬ 
sive reports that show 
you the number of times 
various sections of code 
in a program are exe¬ 
cuted. Down to the in¬ 
struction level. Displayed. 

Stored on disk. Or 
printed out. In tabular 
form or histograms. 

Unlike other analyzers 
which use arbitrary ad¬ 
dress ranges, Pfinish can 
generate reports which reflect the 
structure of your program. 

Using symbol table information 
provided by either our Plink™86 
linkage editor or Microsoft 0, s 
LINK, Pfinish divides your program 
into functional subroutines so you 
can check the number of times each 
subroutine is entered, as well as the 
number of instructions executed 
while within the subroutine. In 
addition, Pfinish can monitor any 
address range or interrupt inside or 
outside your program. 

You can do a dynamic program 
scan. Pick out the most frequently 
executed subroutines. Track inter¬ 


rupts. Handle overlays. Find a pro¬ 
gramming error that costs your pro¬ 
gram valuable time. Rank program 
subroutines from the most to the 

least frequently executed. 
And, you can analyze any 
memory-resident pro¬ 
gram in your system 
since Pfinish can be set 
up to stay permanently 
resident. 

This Pfinish report 
shows, for each routine, 
the number and percent¬ 
age of its calls, the num¬ 
ber and percentage of its 
instructions, and the 
clock time it consumed: 


HIT 

COUNT 

HIT 

% 

RUN RUN 
COUNT % 

TICK 

COUNT ADDRESS 

79280 

96 

396400 91 

92 

CXA38 

2570 

2 

10280 7 

5 

CXC33 

2540 

1 

7620 1 

25 

SBRK 

84390 


414300 

122 



Pfinish is priced at $395 and is 
available for 8086-based micros run¬ 
ning MS-DOS. 

Find out more about Pfinish today! 
Call (800) 344-7200. In Massachu¬ 
setts (617) 762-5030. Or, write. 

Phoenix Computer Products 
Corp., 320 Norwood Park South, 
Norwood, MA 02062 
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The Best C Book 
A Powerful c Compiler 

One Great C Value *39.95 


A good C book just isn’t complete without a good C 
compiler to go with it. That’s why we give you both. You get 
a comprehensive 450 page book and a full feature standard 
K&R C compiler with the Unix V7 Extensions. The Book is 
loaded with examples that teach you how to program in C. 
And our fast one pass C compiler comes with an equally fast 


linker so you don’t waste a lot of time watching your disk 
drives spin. You also get a Unix compatible function library 
that contains more than 150 functions (C source code 
included). And if all that isn’t enough, we offer you a 30 day 
money back guarantee. So what are you waiting for? The 
exciting world of C is just one free phone call away. 


Language Features 

• Data Types: char, short, 
int, unsigned, long, float, 
double 

• Data Classes: auto, 
extern, static, register 

• Typedef, Struct, Union, 

Bit Fields, Enumerations 

• Structure Assignment, 
Passing/Retuming 
Structures 


Functions 


abs 

asm 

asmx 

atan 

atof 

atoi 

atol 

bdos 

bdosx 

bios 

biosx 

calloc 

ceil 

cfree 

chain 

character 

chdir 

chmod 

clearerr 

close 

clrscm 

cmpstr 


conbuf 

cone 

cos 

cpystr 

creat 

cursblk 

curslin 

curscol 

cursrow 

cursoff 

curson 

delete 

drand 

exec 

execl 

exeev 

exit 

exitmsg 

exp 

fabs 

fclose 

fdopen 


feof 

ferror 

fflush 

fgets 

fileno 

flletrap 

find 

floor 

fopen 

fprintf 

routs 

bread 

free 

freopen 

fscanf 

fseek 

ftell 

fwrite 

getc 

getch 

putch 

getchar 


geteseg 

getdseg 

getd 

putd 

getdate 

gettime 

geti 

puti 

getkey 

getmode 

setmode 

gets 

getw 

heaps iz 

heaptrap 

hypot 

index 

inp 

insert 

iofilter 

isalnum 

isalpha 


isascii 

iscntrl 

isdigit 

islower 

isprint 

ispunct 

isspace 

isupper 

itoa 

isr* 

len 

log 

loglO 

longjmp 

lseek 

malloc 

alloc 

mathtrap 

mid$ 

mkdir 

modf 


movmem 

open 

outp 

peek 

perror 

poke 

poseurs 

pow 

printf 

putc 

putchar 

puts 

putw 

rand 

read 

readattr 

reach 

writech 

readdot 

writedot 

realloc 

rename 


replace 

repmem 

rewind 

right* 

rindex 

rmdir 

scanf 

setbuf 

setbufsiz 

setcolor 

setdate 

settime 

setjmp 

setmem 

sin 

sound 

sprintf 

sqrt 

srand 

sscanf 

stacks iz 

str* 


streat 

stremp 

strepy 

strlen 

stmeat 

stmemp 

stmepy 

strsave 

system 

tolower 

toupper 

ungetc 

ungetch 

unlink 

write 

writechs 

x me m beg 

xmemend 

xmemget 

xmemput 

xmovmem 

^exit 


MIX Editor 

$29.95 


When you’re programming in a high 
level language you need a high power¬ 
ed editor. That’s why we created a 
programmable full/split screen text 
processor. It lets you split the screen 
horizontally or vertically and edit two 
files at once. You can move text back 
and forth between two windows. You 
can also create your own macro com¬ 
mands from an assortment of over 


100 predefined commands. The editor 
comes configured so that it works just 
like Wordstar but you can change it if 
you prefer a different keyboard layout. 
The editor is a great companion to our 
C compiler. Because they work so 
well together we want you to have 
both. To make sure you do, we’re 
offering the editor for just $15 when 
purchased with the C compiler. 


ASM Utility 

$ 10 

The ASM utility disk allows you to link 
object files created by Microsoft’s MASM 
or M80 assemblers. Lots of useful assem¬ 
bly language functions are included as 
examples. 


ORDERS ONLY 

1 - 800 - 523-9520 

IN TEXAS 

1 - 800 - 622-4070 


NOT COPY PROTECTED 


Canadian Distributor 
Saraguay Software: 416-923-1500 
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Editor 
C 

C & Editor 
ASM Utility 
TX Residents 
Shipping 

Total $_ 

□ Check □ Money Order 

□ MC/Visa # _ 


(29.95) 

□ PCDOS/MSDOS (2.0 or later) 

Name 

(39.95) 

□ IBM PC Single Side 

□ IBM PC Double Side 

Street 

(54.95) 

□ Tandy 2000 

□ 8 Inch 

City 

(10.00) 

□ Other 

State 

(6.125% sales tax) 

□ CPM 80 (2.2 or later) 


(see below) 

□ 8 Inch 

Zip 

□ Kaypro II 

□ Kaypro 4 

Country 



□ Apple (Z80) 

Phone 


Exp 


Shipping Charges: (No charge for ASM Utility) 
USA: $5/Order 
$lQ/Order 

SI 0/Editor • S20/C • S30/C & Editor 


Canada 

Overseas 


□ Osborne I SD 

□ Osborne I DD 

□ Morrow MD II 

□ Other _ 


2116 E. Arapaho 
J| |U Suite 363 

Software Richardson, TX 75081 

(214) 783-6001 

Ask about our volume discounts. t 


Unix is a trademark of Bell Labs. CPM is a trademark of Digital Research. MSDOS is a trademark of Microsoft. PCDOS is a trademark of IBM. WORDSTAR is a trademark of Micro Pro. 







































Powerful MS-DOS Software. 

For the IBM®-PC, XT, AT & others with generic MS-DOS/PC-DOS 2.0 or higher. 



Only 


Each! 


UTAH 



COBOL 

Whether student, teacher or professional programmer, 
this is the one you’ve heard so much about. 

□ It’s easy to use. Compiles 5000 statements on a 128K 
machine. 

□ 170 clear error messages, i.e. DATA-NAME IS 
MISSING OR MISSPELLED. 

□ Distribute your object code programs royalty free. 

□ Small object code programs conserve disk space. 

□ Fast compile times to increase programmer pro¬ 
ductivity. Over 25 times faster than one compiler 
costing $995! 

□ You get a diskette and 213-page manual with lots of 
examples and 16 complete COBOL source code 
programs. $39.95. 

Also available: COBOL Application Packages, Book 1 $9.95. 

UTAH 

PASCAL 

□ 14-digit precision, BCD math, no round-off errors 

with decimal arithmetic for business and floating point + 63 
-64 for scientific. 

□ A very nice TRACE style debugging. 

□ Arrays up to 8 dimensions and 64K strings. 

□ External procedures and functions with dynamic 
auto-loading. 

□ One-step compile, no assembly or link required. 

□ You get a 132-page manual and diskette. $39.95 

UTAH 

PILOT 

□ Perfect for industrial training, office training, drill 
and testing, virtually all programmed instruction, word 
puzzle games, and data entry facilitated by prompts. 

□ John Starkweather, Ph.D., the inventor of the PILOT 
language, has added a built-in full-screen text editor, 
and much more. 

□ Meets all PILOT-73 standards for full compatibility with 
older versions. 

□ You get a diskette, 125-page manual and ten useful 
sample programs. $39.95. 

Also still available for 8-bit machines with CP/M® is our world famous 
Nevada Software Series used by 50,000 customers in 40 countries. 

These include Nevada COBOL, Nevada FORTRAN, Nevada PASCAL, 
Nevada PILOT, Nevada BASIC and Nevada EDIT. $39.95 each. 

Satisfaction guaranteed. If for any reason you’re not completely 
satisfied, just return the package within 15 days in good condition, and 
we’ll refund your money. 

IBM is a registered trademark of International Business Machines Corp. 
CP/M is a registered trademark of Digital Research. MS is a trademark 
of Microsoft Corp. © 1985 Ellis Computing, Inc. 


FORTRAN 

□ FORTRAN IV based upon ANSI-66 standards. 

□ Very fast compile times and easy to use. 

□ IF.. THEN.. ELSE constructs. 

□ Chaining with blank and named common. 

□ Copy statement. 

□ ENCODE and DECODE. 

□ Free-format input and output. 

□ A very nice TRACE style debugging. 

□ 150 English language error messages. 

□ You get a diskette, and 223-page manual. $39.95 


UTAH 

EDIT 

□ A character-oriented full-screen video display text 
editor designed specifically to create COBOL, 

FORTRAN and PASCAL programs. 

□ Only requires 15K disk space so it can fit on the 
same disk as your compilers. 

□ Completely customizable tab stops, default file 
type, keyboard control key layout and CRT by menu 
selection. 

□ Diskette comes with easy to read 58-page manual. $39.95. 

UTAH 

BASIC 

□ This interpreter has a built-in full-screen editor. 

□ Single- and Multi-line user definable functions. 

□ BCD Math-no round-off errors. 

□ Full Matrix operations. 

□ You get 220-page manual and diskette. $39.95. 

Handling/Shipping: No shipping charge within US. Overseas 
add $10 for first package, $5 each additional. Checks must be 
in US Dollars, drawn on a US bank. 

Utah Software requires 128K RAM and PC-DOS or MS-DOS 2.0 or higher. 

HOW TO ORDER. Send check or money order to Ellis Computing, Inc. 
with VISA or MASTERCARD order by phone. Sorry no COD’s. 


O Ellis Con 
5655 Rig< 
Reno, Ne 
Phone (7 

SINCE 1977 


Ellis Computing, Inc. 

5655 Riggins Court, Suite 10 
Reno, Nevada 89502 
Phone (702) 827-3030 


ELLIS COMPUTING™ 
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SETS 


LISTING 1: SETS.EXT 

;SETS.EXT 

/External declarations 


Equates 


setlen equ 32 /bytes in one set 


Type declarations 


set struc /all new sets are empty 

db setlen dup(O) 
set ends 


* All sets are composed of 32 bytes, each bit represents 
one of 256 values in the set. If the bit = 1, that value 
is in the set, else that value is absent. 

* Except for flags, all registers are preserved. 

* Set routines are called by placing a selection value in ah and 
calling "sets". See individual routines for exact parameters. 

example: mov dl,value /value to test 

lea di,anyset /address first byte in set 

mov ah,0 /select set membership test 

call sets /call set routine 

jnz success /found value in set 


External declarations 


if host 

extrn sets:near 

end if 

LISTING 2: SETS.ASM 

page 60,132 
title Sets 1.01 


Program : Sets (Set handling package) 

Version : 1.01 

System : IBM PC DOS 2.00+ 

Language : IBM 8088/86 Macro Assembler 

Author : (C) 1984 by Tom Swan 

Address : Swan Software P.O. Box 206 Lititz PA 17543 


true equ -1 

false equ 0 

host equ false /true for host program only 

maxfn equ 10 /maximum function number 


* Procedures in the module include: 

(ah) = 0 set membership 

(ah) = 1 set union 

(ah) = 2 set difference 

(ah) = 3 set intersection 

(ah) = 4 make set from string 

(ah) = 5 make set alternate entry 

(ah) = 6 set inclusion 

(ah) = 7 set comparison 

(ah) = 8 add single element to set 

(ah) = 9 copy set to set 

(ah) = 10 make null set 


page 

dgroup group dseg 
cgroup group cseg 

assume cs:cgroup, ds:dgroup, es:dgroup, ss:nothing 
/ Code Segment 


Frustrated^ With the Tyranny of PASCAL? Tired of the Drudgery of BA SIC ? 

Free Yourself With 
CCSM, the Database Language. 


■ only 


$ 59.95 


Compare This Routine to Your Present Language, and See the Difference 

RD READ "NAME: ",NAM,! QUIT:NAM="" 

IF MAM 1 ?2.Al","1A.E WRITE "PLEASE ENTER AS LAST, FIRST MI",! GO RD 
TEL READ "TEL # ",TEL,! IF TEL'?3N1"-"4N WRITE "NNN-NNNN PLEASE",! GO TEL 

SET A DATA(NAM) =TEL GO RD 

PRT WRITE " NAME",?20,"TELEPHONE #",! SET NAME=”" 

LP SET NAM*$ORDER( A DATA(NAM)) QUIT:NAM="" WRITE NAM, ?20 , A DATA(NAM), ! GO LP 


This simple program accepts, screens and saves names and phone numbers... sorts 
and prints them. These six lines of code are an example of the extremely compact, and 
familiar nature of COMP Computing Standard MUMPS, the Database Language. 

In lines 1 and 2, READ, IF, WRITE and GO should be easy to follow. The pattern match 
operator "?" filters for the correct input of alpha characters to make a name. 

In line 4, SET ~ DA TA creates a permanent global file, with NAM as a subscript. The 
data node is SET to the telephone number. 

In line 6, the $ORDER command gets the next subscript in order, from the ~ DA TA file, 
thereby SETting NAM to the next name in the file. 

CCSM, the Database Language, frees you from the tyranny of typed and restrictive 
languages...NO declarations of variables or data files. Look at these Features: 

• Full Screen Editor 

• Virtual Memory (routines and variables may be as large as a disk) 

• Multi-User available..up to 15 

• B-Tree File Structure 

• 8087 and BCD Support 

• Exceeds 1984 ANSI Standard MUMPS 

• Transportable from Micro to Mini to Mainframe 

CCSM, the Database Language, is a fast, modern version of ANSI Standard MUMPS, 
developed by COMP Computing. It comes with a 20 year history of development, solving 
database applications. CCSM improves programmer productivity, and efficiency...typical 
programs are written in 1/3 the code of BASIC or PASCAL. CCSM is an easy to learn 
language and comes with a 250 page manual. 


1-800-257-8052 


AMEX, VISA and 
MASTERCARD 
accepted by phone. 

In Texas 713-529-2576 

CCSM, the Database Language, sells for $59.95, and comes with full documentation. 
Until March 31, 1986, for an additional $15.95, we'll send along the "Cookbook of 
MUMPS", and its disk, (reg. $24.95) containing useful routines and utilities. For charts 
and graphs, order the Graphics disk for $49.95. Multi-user version, $450. Disks are 
non-copy-protected. Requires IBM PC or compatible with 128K. (Macintosh version 
available...$89.95) 


Order by phone, or dip and mail: 

1-800-257-8052 

in Texas, 713-529-2576 


AMEX _card no. 

VISA _ 

MC _ 


Guidance Software 
P.O. Box 5362 
Kingwood, TX 77325 

_exp. date _ 


CCSM, Cookbook, and disks special package $75.90 

CCSM, the Database Language $59.95 

Graphics disk $49.95 

Please add $3.00 for shipping and handling. Texas residents add 6 1/8% sales tax. 


street- 

city 


ziP- 


IBM PC and Macintosh are trademarks of International Business Machines, and Apple Computer. 
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SETS 


cseg segment byte public ‘code 1 


include 

sets.ext 

/include global equates 

public 

sets 


sets proc 

near 


cld 


/clear df (set auto-increment mode) 

push 

ax 

/save all registers 

push 

bx 


push 

cx 


push 

dx 


push 

di 


push 

si 


; Use function number in ah as an offset 

into a jumptable containing 

; the addresses of the various set functions. Jump to selected function. 

cmp 

ah,maxfn 

/test for illegal selector 

ja 

setexit 

/exit if ah > 6 

mov 

bx,offset jumptable 

/bx=base addr (in cseg) 

mov 

al ,ah 

/place function number in al 

xor 

ah, ah 

/zero ah to make word in ax 

shl 

ax, 1 

;ax<-ax*2 (16-bit word offset) 

add 

bx,ax 

/bx<-bx+ax forming table address 

jmp 

word ptr cs:[bx] 

/jump to routine at cs:[bx] 

; All routines 

jump to here when done. 

Restore all destroyed 

; registers and return to caller. 


setexit: 



pop 

si 

/restore all registers 

pop 

di 


pop 

dx 


pop 

cx 


pop 

bx 


pop 

ax 


ret 


/return to caller 

sets endp 



page 




SETCALC 


Purpose 

-- calculate word address and bit position 



for a set value. 




Called by 

-- functions 0,4,5,8 



Arguments 

-- (es:di) = address of 

set (first word) 



(dl) = value (8-bits) to test 


Returns 

•• (al) = byte from set 

for value in dl 



(ah) = bit in relative position for value 



(bx) = offset of word (i.e. at ds:[di+bx]) 



c 

iseg segment byte public 'data' 


bittab db 

01h,02h,04h,08h,10h,20h, 

,40h,80h /bits 0..7 set = 1 

dseg ends 



setcalc proc 

near 


/ byte offset = 

: value div 8 


/ bit offset = 

value mod 8 


push 

di 

/save di register 

xor 

ax, ax 

/zero ax so that ah=0 

mov 

al,dl 

/set ax=value dl (16-bits) 

mov 

bh,8 

/set bh=divisor 

div 

bh 

/al <- ax div bh /ah <- ax mod bh 

xor 

bx,bx 

/zero bx so that bh=0 

mov 

bl,ah 

/bx <- value mod 8 (bittab offset) 

lea 

di,bittab 

/address 8-byte bit table 

mov 

ah,byte ptr [di+bx] 

/ah <- bit in relative position 

pop 

di 

/restore register (address of set) 

mov 

bl ,al 

;bx <- value div 8 (set offset) 

mov 

al,byte ptr [di+bx] 

/al <- byte from set for value dl 

ret 


/return to caller 

setcalc endp 


/end procedure 

page 


SETO (ah=0) 

set membership 

(v in set) 


Purpose 

-- test for presence of 

value (v) in set 


Called by 

-- set jump table 



Calls 

-- setcalc 





ARE YOU TRYING 
TO COMMUNICATE ? 




□ General Libraries $185 

□ Comm Library $185 

□ 0186 Compiler $349 

□ Lattice C $395 

□ Mark Williams $475 

PRICES ARE SUBJECT TO 
CHANGE WITHOUT NOTICE. 


C programs can communicate with the world now through the power of 
The Greenleaf Comm Library. Now from the people who brought you The 
Greenleaf Functions General Library for C, comes this rich interrupt driven, 
ring-buffered asynchronous communications capability. 

Over 100 functions in C and assembler to facilitate communications at up to 
9600 baud. Up to eight ports at a time.' ASCII or XMODEM. X-On/X-Off too. 
Hayes compatible modems controlled here. Safe too, bet you can’t exit your 
application with interrupts hot. Major applications around the world base 
their communicating applications on The Greenleaf Comm Library- Stop just 
trying and start really communicating. Get your copy of The Greenleaf Comm 
Library today. For all major C compilers, all models, all versions. For the 
IBM PC and just about any machine with MSDOS and an 8086. Comes with 
source code, extensive examples, demo programs, featuring C-Terminal, 
reference card and newsletter. No royalty. $185 

Other Products: The Greenleaf Functions General Library, over 220 
functions for total control of the IBM PC, with source. $ 185 for the compilers 
listed below. (See ordering instructions below). 

Specify' compiler when ordering: Lattice, Microsoft, Computer Innovations, Mark Williams, or 
DeSmet. Add $7.00 for UPS Second Day Air (or $5.00 for ground). Texas residents add 
sales tax. Mastercard, VISA, check, or P.O. In stock, shipped same day. 



2101 HICKORY DR. 
CARROLLTON, TX 
75006 

For Information: 

214/446-8641 
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Amazing New Advancements 
for an Old Friend. 

ZBasic is an incredibly advanced and 
powerful RAftlC— but—it's still the old BASIC 
vou’re used to. Instead of spending 6 months of 
your life learning another complicated language, let 
ZBasic put your programs into light-speed, now! 

(If you know BASIC, you know ZBasic.) 

How Fast is ZBasic? 

Lightening fast. Four years of intense 
development have produced the ultimate BASIC. 
ZBasic is “Compiled BASIC,” and generates stand¬ 
alone applications that make any other BASIC 
completely obsolete. Just look at these speed 
comparisons. 


^MSIESX EASIEST MOST 
POWERFUL BASIC EVER! 


ZBASIC Compiler 
Turbo Pascal Compiler 
BASIC Interpreter 


13.7 seconds 

14.1 seconds 
2190 seconds 


s 



Special MS-DOS Features: 

. Works on IBM PC, XT, AT, JR, TANDY 1000,1200, 
2000, COMPAQ, COMPAQ DESKPRO and most 
MS-DOS compatible machines. Configures for 
graphics and text. 

. Creates stand alone .COM Files 

• Mouse Support. 

. Executes DOS Commands, BATCH Programs or 
other .COM Files from within ZBasic 


Sieve from BYTE, Jan., 1983 on an IBM PC, 10 iterations. 

Compiler Speed/Interpreter 

Ebsg. 

Like a BASIC interpreter, ZBasic allows you to write 
and execute your programs immediately! No messy 
“Linkers," “Loaders," or clumsy “Subroutine 
Packages” like most other compilers. To compile 
and edit, simply type "RUN.” Debugging works the 
same as the interpreter, too. Just type “BREAK or 
“CTRL C” to get back to the editor. 

Lightning-Fast Compilation. 

Computer Language Magazine says. 
“Compilation is amazingly fast...” After typing 
“RUN,” ZBasic compiles your program at blinding 
spfiRd— 40 lines per second . 

Works the Same on All 
Computers. 

If you’re tired of throwing away your old 
programs everytime you switch to a new computer, 
ZBasic is for you. Source code is portable from one 
computer to another, and since ZBasic uses Device 
Independent Graphics and Disk File commands, 
your programs automatically “Adapt” to any other 
computer. And the ZBASIC editor is the same 
on all versions—regardless of the computer. 

Einstein Math. 

ZBasic offers programmers a math 
package that surpasses anything else in the 
industry! (Yes, ZBasic is even better than 
FORTRAN, PASCAL, MODULA-2 or any other 
language available!) You will have up to 54 
digits of user-selectable accuracy at your power. 

“Superb Documentation!” 

“The 387 page ZBasic manual is a model 
of clarity and organization. The documentation is 
superb, solidifying our impression that someone 
worked incredibly hard to make ZBasic a 
benchmark for all other BASIC Compilers. 

PC WEEK , Nov. 12,1985 

Easy Structure—If You Want It. 

ZBasic helps you “Structure" your 
programs in a way that’s easy and simple.. .you 
may use GOSUB or GOTO with names or line 
numbers. Supports multi-line LONG IFs and 
LONG FNs. LIST programs with—or without—line 
numbers! ZBasic automatically indents loops and 
structures in LISTings, too. 

CIRCLE NO. 134 ON READER SERVICE CARD 


“Awesome! It’s about time! Great! 

Unbelievable! ” JRC ;^ 

Seymour, MO 

“ ....fast, generates stand alone programs, 
requires only modest amounts of memory, has 
outstanding compilation speeds and...was bug 
free and felt solid. And the price is very 
attractive. ” Bruce W. Tonkin 

COMPUTER LANGUAGE 

“ZBasic is a powerful offering for BASIC 
programmers. It provides the flexibility of Turbo 
Pascal and the speed of compiled BASIC, all at a 
price that can’t be matched. Kudos to Zedcor and to 
all users who make wise decisions to use ZBasic to 
the fullest. ” Garry Ray 

PC WEEK 

“The best I have ever seen. I love it! You should 
be proud of this product. J * R- R- Manager 

M6S3, AZ 

“Mind-blower! Easily the best BASIC I’ve ever 


seen! 





J. D. 
Baltimore, MD 

VERSIONS 
SHIPPING NOW: 

IBM PC/ XT/AT, APPLE 
lle-llc, TRS-80 (1,3) (4) 
CP/M-80, MACINTOSH, 
KAYPRO Graphics 


ONLY ZBASIC GIVES YOU 
THESE FEATURES: 

Highlights errors...makes debugging easy! 

Not Copy Protected 

Never any Royalties or Runtime fees for 
programs you sell. 

Direct commands (Speeds logic testing like an 
Interpreter) 

Super Single-Step debug 

CHAIN with variable passing. (Share all or some 

variables) 

• Create transportable subroutines and functions 
. Multi-line LONG IF. Multi-line LONG FNs 

(argument passing) 

. Decimal, HEX, OCTal or BINary support. 

. Device-Independent Graphics and File I/O. 

. Never does String “Garbage Collection” 

. Comes with “Quick” and “Shell” sort source 
code 

. Built in “HELP” screens lets you get answers 
fast. 

• Long variable name (15 characters) 

. Loops: WHILE-WEND, DO-UNTIL, FOR-NEXT- 
STEP 

. Serial Port and Modem support 
. Easily load your old BASIC programs saved In 
ASCII 






YOU BET! Send me ZBasic right away! $89.95 complete. 

CREDIT CARD-MASTERCARD/VISA/AMEX/C O D 


\ 



ORDER TOLL-FREE: 30 day money-back guarantee. 

1 - 800 - 482-4567 Technical Support: (602) 795-3996 


—.vuuv V”TV_E L-ARD 
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SETS 


mov cx.setlen 

set3_1: 

lodsb 

and byte ptr [di],al 

inc di 

loop set3_1 

jmp setexit 

set3 endp 


;cx=number bytes in set 


;al<- [si]; si:=si+1 
;[di]<* logical and of [di],al 
;advance destination set pointer 
;loop on cx 
;end set3 


SET4 (ah=4) make set from 
Purpose 


string set <• Cs(1),s(2>.s(n>] 


•• insert 8-bit elements from string (s) 

into the set. Assumes first byte of string 
indicates length. 


Called by 

Calls 

Arguments 


-- main jump table 

.. set 5 (via fall-through) 


-- (ds:si) = address first byte of string (s[01) 
(es:di) = address of destination set 


Registers 

-- none 

set4 

proc 

near 


mov 

cx,setlen 


xor 

al,al 


push 

di 

;. 

make existing set null 

rep 

stosb 



pop 

di 

set4 

page 

endp 



;set cx=number bytes in set 
;set a1=0 (value to store in set) 
;save di (set address) on stack 


;store al at [di] until cx=0 
;restore di 

;fall through to set5 procedure 


SET5 (ah=5) make set alternate set <- set * [s(1>,s<2>.s(n)l 


Purpose 


-- add 8-bit elements from string s into 

an existing set 


Called by 


■ main jump table 

setA (via fall-through) 


Calls 

Arguments 


•• setcalc 

-■ (ds:si> = address first byte of string <st0)> 
(estdi) = address of destination set 


Registers 

-- none 

set5 proc 

near 

xor 

cx,cx 

lodsb 


mov 

cl,al 

jcxz 

set5_2 

set5_1: 


lodsb 


mov 

dl,al 

call 

setcalc 

or 

byte ptr [di+bx],ah 

loop 

set5_1 

set5_2: 


jmp 

setexit 

set5 endp 


page 



;zero cx so that ch=0 
;g et length al<-[si]; si<-si+1 
;set cx=count of chars in string 
;exit on null string 


;get byte al<-[si]; si<-si+1 
;move value in al to dl for setcalc 
;calculate byte offset bx; bit ah 
;or bit in ah into set byte 
;cx<-cx*1; if cx<>0 then loop 


;end set5 


setl <= set2 


SET6 (ah=6) set inclusion 

-- test if setl is a subset of set2 


Purpose 


Called by -- main jump table 


Calls 

Arguments 


(es:di) = address of setl 
(ds:si) = address of set2 



FLOPPY 

«DISK 

SERVICES 

INC: 


39 Everett Dr., Bldg. D 
Lawrenceville, N.J. 08648 


Floppy Disk Services, inc. has been serving the 
computer community for 6 years now. We 
offer the best in products and service for the 
professional and hobbyst alike. Organizations 
like NASA, RCA, AT&T and IBM who demand 
quality are among our valued customers. Our 
techs can custom assemble virtually any special 
cabling or enclosure set-up you may need. We 
offer an enclosure line that has sold thousands 
over the years and our replacement warranty 
policy puts us out front.. .We are among the 
first to offer 8 inch double sided drive systems 
that run on the IBM-PC/XT for interchangability 
standards from mainframe to micro. 



Mitsubishi 4851 DS/DD 48 tpi. $139. 

Mitsubishi 4854 1.6mb AT drive. $ 185 - 

10 megabyte system. $ 49 ^- 

20 megabyte system. $”5. 

40 megabyte system. $ 9 ”- 

130 watt pc supplies. $ 95 j 

>CT motherboards.u 

Western Digital controllers. $ 16 =. [ 

Taxan 415 RGB monitors. $ 299 - 

Teac 55 F 80 track drives. CaM 



Taxan monitors (built for 

ACORN) $299. 


All our connectors and 
adaptors are crimped on 
AMP certified equipment! 


AST, Quadram and Western 
digital boards available! 


We offer many more products than space 
allows. Please call for FREE catalog or let one ot 
our expert staff help you make the right choice, 
and the call is on us! 


" (FIodov Disk Services) is one of the few mail order houses that enthusiastically 

doefcusI woTthe technicians there can assemble virtually any desired 
floppy or hard disk system to order... ]eff Duntema nn 

Technical Editor, PC Tech Journal 



Toll Free Order Line: 1 (800) 223-0306 
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Amazing New Advancements 
for an Old Friend. 

ZBasic is an incredibly advanced and 
powerful BASIC— but—it's still the old BASIC 
you’re used to. Instead of spending 6 months of 
your life learning another complicated language, let 
ZBasic put your programs into light-speed, now! 

(If you know BASIC, you know ZBasic.) 

How Fast is ZBasic? 

Lightening fast. Four years of intense 
development have produced the ultimate BASIC. 
ZBasic is “Compiled BASIC,’’ and generates stand¬ 
alone applications that make any other BASIC 
completely obsolete. Just look at these speed 
comparisons. 


TOTESl EASIEST MOST 
POWERFUL BASK EVER! 


ZBASIC Compiler 
Turbo Pascal Compiler 
BASIC Interpreter 


13.7 seconds 
14.1 seconds 
2190 seconds 


$ 



Special MS-DOS Features: 

• Works on IBM PC, XT, AT, JR, TANDY 1000,1200, 
2000, COMPAQ, COMPAQ DESKPRO and most 
MS-DOS compatible machines. Configures for 
graphics and text. 

• Creates stand alone .COM Files 

• Mouse Support. 

• Executes DOS Commands, BATCH Programs or 
other .COM Files from within ZBasic 


Sieve from BYTE , Jan., 1983 on an IBM PC, 10 iterations. 

Compiler Speed/Interpreter 
Ease. 

Like a BASIC interpreter, ZBasic allows you to write 
and execute your programs immediately! No messy 
“Linkers,” “Loaders,” or clumsy “Subroutine 
Packages” like most other compilers. To compile 
and edit, simply type “RUN.” Debugging works the 
same as the interpreter, too. Just type "BREAK” or 
“CTRL C” to get back to the editor. 

Lightning-Fast Compilation. 

Computer Language Magazine says. 
"Compilation is amazingly fast..." After typing 
“RUN,” ZBasic compiles your program at blinding 
speed— 40 lines per second . 

Works the Same on All 
Computers. 

If you’re tired of throwing away your old 
programs everytime you switch to a new computer, 
ZBasic is for you. Source code is portable from one 
computer to another, and since ZBasic uses Device 
Independent Graphics and Disk File commands, 
your programs automatically "Adapt” to any other 
computer. And the ZBASIC editor is the same 
on all versions—regardless of the computer. 


Einstein Math. 

ZBasic offers programmers a math 
package that surpasses anything else in the 
industry! (Yes, ZBasic is even better than 
FORTRAN, PASCAL, MODULA-2 or any other 
language available!) You will have up to 54 
digits of user-selectable accuracy at your power. 


“Awesome! It’s about time! Great! 

Unbelievable! ” J.R. CPA 

Seymour, MO 

“ ....fast, generates stand alone programs, 
requires only modest amounts of memory, has 
outstanding compilation speeds and...was bug 
free and felt solid. And the price is very 
attractive. ” Bruce W. Tonkin 

COMPUTER LANGUAGE 

L i ZBasic is a powerful offering for BASIC 
programmers. It provides the flexibility of Turbo 
Pascal and the speed of compiled BASIC, all at a 
price that can’t be matched. Kudos to Zedcor and to 
all users who make wise decisions to use ZBasic to 
the fullest. ” Garry Ray 

PC WEEK 

“The best I have ever seen. I love it! You should 
be proud of this product. R. R. Manager 

Mesa, AZ 

“Mind-blower! Easily the best BASIC I’ve ever 
seen! j. d. 

Baltimore, MD 

VERSIONS 
SHIPPING NOW: 

IBM PC/ XT/AT, APPLE 
lle-llc, TRS-80 (1,3) (4) 
CP/M-80, MACINTOSH, 
KAYPRO Graphics 


I 


ONLY ZBASIC GIVES YOU 
THESE FEATURES: 

• Highlights errors...makes debugging easyl 

• Not Copy Protected 

• Never any Royalties or Runtime fees for 
programs you sell. 

• Direct commands (Speeds logic testing like an 
interpreter) 

• Super Single-Step debug 

• CHAIN with variable passing. (Share all or some 
variables) 

• Create transportable subroutines and functions 

• Multi-line LONG IF. Multi-line LONG FNs 
(argument passing) 

• Decimal, HEX, OCTal or BINary support. 

• Device-Independent Graphics and File I/O. 

• Never does String "Garbage Collection” 

• Comes with "Quick” and "Shell” sort source 
code 

• Built in "HELP” screens lets you get answers 
fast. 

• Long variable name (15 characters) 

. Loops: WHILE-WEND, DO-UNTIL, FOR-NEXT- 
STEP 

• Serial Port and Modem support 

• Easily load your old BASIC programs saved in 
ASCII 


YOU BET! Send me ZBasic right away! $89.95 complete. 


“Superb Documentation!” 

“The 387 page ZBasic manual is a model 
of clarity and organization. The documentation is 
superb, solidifying our impression that someone 
worked incredibly hard to make ZBasic a 
benchmark for all other BASIC Compilers.” 

PC WEEK , Nov. 12,1985 

Easy Structure—If You Want It. 

ZBasic helps you “Structure” your 
programs in a way that’s easy and simple... you 
may use GOSUB or GOTO with names or line 
numbers. Supports multi-line LONG IFs and 
LONG FNs. LIST programs with—or without—line 
numbers! ZBasic automatically indents loops and 
structures in LISTings, too. 
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CREDIT CARD—MASTERCARD/VISA/AMEX/C.O.D. 


Card Expiration Date: _ 
My computer is a_ 


\ 


MAIL TO: ZEDCOR, INC. 
4500 E. Speedway, # 93 
Tucson, AZ 85712 


Name 

Address 


APT. H 

City 

State 

Zip 


ZBosk 


Arizona Residents add 5% Sales 
Tax. In U.S. add $5.00 shipping. 
C.O.D. add $5.00 per order. 
Outside U.S. and Canada, add 
TM $20.00 per shipment lor postage 
(U.S. currency only.) 

C. Turbo Pascal, IBM PC. Fortran, 
Pascal, MODULA COBOL are 
trademarks ol their respective 
companies—Macintosh is a 
trademark o» Macintosh 
Laboratories, Inc. 


ORDER TOLL-FREE: 

1 - 800 - 482-4567 


30 day money-back guarantee. 

Technical Support: (602) 795-3996 






























If you’re still paying for mul¬ 
tiple copies of dBASE or 
RunTime + at hundreds of 
dollars a pop, you can stop. 

And use a WordTech 
compiler instead. 

With a WordTech compiler, 
you only need a single 
copy of dBASE IT or 
dBASE IIP for every pro¬ 
grammer, not every user. 

Then you can distribute 
as many copies of 
your compiled (and 
protected) programs 
as you want with 
no site licenses, 
no runtime fees 
and no strings 
attached. 

Our MS-DOS compilers 
typically run your dBASE 
applications 3 to 10 times 
faster and use just 128K of 
free memory on any MS- 
DOS computer, not only the 
IBM PC. 

You don’t pay any penal¬ 
ties because WordTech 
compilers use the same 
language and syntax as 
dBASE and the same 
index, memory and data 
files (up to 10 data files 
open simultaneously, each 
with up to 7 indexes) 


Still 




And you don’t pay the 
usual high price because 
WordTech compilers are 
just $750. Once. 

With a WordTech com¬ 
piler, you can also run your 
programs on multi-user and 
networked systems. Our 
multi-user compiler runs 
your existing dBASE pro¬ 
grams under AT&T’s UNIX 
System V or CROMIX. 

And our networking 
compiler runs 
your present 
code on 


© 1985 WordTech Systems. Inc. trademarks of AshtonTate, Inc. 



DOS 3.1 local area net¬ 
works (LAN’s). The 
compiler will take care of 
file and record locking for 
you, or you can take full 
control using dBASE III 
networking commands. 

We can help you extend 
your applications as well as 
your budgets. You can do 
windows with dBFrame™ 
business graphics 
with dBChart™ 
and even replace 
dBASE itself for 
just $169 with 
dB-XL™ an inter¬ 
preter with an ex- 
Q tended superset of the 
dBASE III language. 

And we back everything 
with free support, one year 
of maintenance and a 
money-back guarantee. 

For details and the name 
of your nearest dealer, con¬ 
tact WordTech Systems, 

Inc., P.O. Box 1747, Orinda, 
CA 94563. (415) 254-0900. 
TELEX 503599. 

You owe it to your wallet 
to call now. 

WORDTECH 
SYSTEMS 
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SETS 


; Arguments 

; Registers 

-- (es:di) 

(dl) 

-- zf=1 = 

zf=0 = 

= address of set 

= 8-bit value (v) 

value not present 
value present 

(use jz) 

(use jnz) 

setO 

proc 

near 




call 

setcalc 

;ax=value; bx=address; cx=bit 


test 

al,ah 

; test 

bit in ah against set val 


jmp 

setexit 

;end function 0 

setO 

endp 
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SET1 (ah=1) 

set union (set2 <- setl + set2) 

Purpose 

-- make set2 equal to all elements in setl 
plus elements already in set2. 

Called by 

-- main jump table 

Calls 

-- none 

Arguments 

-- (ds:si) = address of setl 
(es:di) = address of set2 

Registers 

-* none 


setl 

proc 

near 



mov 

cx,setlen 

;cx=number bytes in set 

set1_1: 

lodsb 


;al<- [si]; si<-si+1 


or 

byte ptr [di],al 

;[di]<-logical or of [di],al 


inc 

di 

/advance destination set pointer 


loop 

set1_1 

/loop on cx 


jmp 

setexit 

/end setl 

setl 

endp 
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/ SET2 

(ah=2) 

set difference 

(set2 <- setl - set2) 


Purpose -- make set2 equal to the set of elements of setl 

which are not also members of the original set2 


Called by -- main jump table 


/ Calls 

- - none 


/ Arguments 

-- (ds:si) = address of setl 


(es:di) = address 

of set2 

/ Registers 

-- none 


set2 proc 

near 


mov 

cx,setlen 

/cx=number bytes in set 

set2_1: 



xor 

byte ptr [di],Offh 

/complement byte at [di] 

lodsb 


/al<- [si]/ si<-si+1 

and 

byte ptr [di],al 

/[di]<- logical and of [di],al 

inc 

di 

/advance destination set pointer 

loop 

set2_1 

/loop on cx 

jmp 

setexit 

/end function 2 

set2 endp 
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SET3 (ah=3) 

set intersection 

(set2 <- setl * set2) 

Purpose 

-- make set2 equal to the set of elements in 


both setl and the 

original set2 

Called by 

-- main jump table 


Calls 

-* none 


Arguments 

-- (ds:si) = address 

of setl 


(es:di) = address 

of set2 

Registers 

- - none 



set3 proc near 



PCVMS 


Personal 

Operating Systems 
for your IBM-PC. 


$99.00 | PCUNIX $99.00 


WHAT IS PCVMS? 

PCVMS is similar to VAX/VMS, the popular operating system developed by 
Digital Equipment Corporation for their line of mainframe computers. Every¬ 
one thought such a sophisticated and elegant operating system could never 
work on a microcomputer. 

A MAINFRAME OPERATING SYSTEM ON A PC. 

That’s when Wendin put PCVMS on IBM-PC, XT, and AT personal computers. 
And now, for the first time in history, you can get mainframe performance from 
your personal computer — at a fraction of the cost. PCVMS has the same 
powerful features you’re used to, like MULTIPLE PROCESSES, MULTIPLE 
USERS, NETWORKING SOFTWARE, a RICH COMMAND SET, and a complete 
SET OF SYSTEM SERVICES. 


AFFORDABLE UNIX FOR PERSONAL COMPUTERS. 

PCUNIX is Wendin’s implementation of the super-hit UNIX operating system 
developed at Bell Laboratories for PDP-11 minicomputers. Designed by sys¬ 
tems programmers for systems programmers, a UNIX-like environment is 
ideal for developing system software. 

A MAINFRAME OPERATING SYSTEM ON A PC. 

Just when you thought UNIX was going to need an IBM-AT computer, 20 
megabytes of disk space, and thousands of dollars for an AT&T license, 
Wendin put PCUNIX on the PC for a fraction of the cost. PCUNIX has the same 
powerful features you’re used to, like MULTIPLE PROCESSES, MULTIPLE 
USERS, POWERFUL SYSTEM SERVICES, and the set of tools called the 
PROGRAMMER’S WORKBENCH. 


Ask us about our new Operating System Toolbox 7 ,“ only $99. 



ORDER HOTLINE 

509/235-8088 

CREDIT CARDS WELCOME! 


Foreign orders inquire about shipping. 

Domestic orders add $3.50/1st item, $1.00 each additional 
item for shipping, handling and insurance. 

Washington residents add 7.8% sales tax. 

Unix is a registered trademark ot AT&T 

VAX/VMS is a registered trademark ol Digital Equipment Corporation 

MS-DOS is a registered trademark ot MicroSott. Inc 

PC-DOS is a registered trademark ot IBM 

Wendin and XTC are Registered Trademarks of Wendin, Inc. 

PCVMS, PCUNIX. and Operating System Toolbox are Trademarks ol Wendin, Inc. 



BOX 266 

CHENEY, WA 99004 

The people who make quality 
software tools affordable. 
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SETS 



Purpose 

-* add 8-bit elements 

from string s into 



an existing set 



Called by 

-- main jump table 




set4 

(via fall-through) 


Calls 

-• setcalc 



Arguments 

-- (ds:si) = address 

first byte of string (s[0]> 



(es:di) = address of destination set 


Registers 

-- none 




i 

»et5 proc 

near 


xor 

cx,cx 

;zero cx so that ch=0 

lodsb 


;get length al<-[si]; si<-si+1 

mov 

cl ,al 

;set cx=count of chars in string 

jcxz 

set5_2 

;exit on null string 

set5_1: 



lodsb 


;get byte al<-Csi); si<-si+1 

mov 

dl,al 

;move value in al to dl for setcalc 

call 

setcalc 

;calculate byte offset bx; bit ah 

or 

byte ptr [di+bx],ah 

;or bit in ah into set byte 

loop 

set5_1 

;cx<-cx-1; if cx<>0 then loop 

set5_2: 



jmp 

setexit 

;end set5 

set5 endp 
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SET6 (ah=6) 

set inclusion 

setl <= set2 


Purpose 

-- test if setl is a 

subset of set2 


Called by 

-- main jump table 



Cal Is 

-- none 



Arguments 

-- (es:di) = address of setl 



(ds:si) = address of set2 


mov cx,setlen ;cx=number bytes in set 

set3_1: 

lodsb ;al<- [si]; si:=si+1 

and 

byte ptr [di],al 

;[di]<- logical and of [di],al 

inc 

di 

;advance destination set pointer 

loop 

set3_1 

;loop on cx 

jmp 

setexit 

;end set3 

set3 endp 

page 




; SET4 (ah=4) 

make set from string 

set <- [s(1),s(2),...,s(n)] 


; Purpose 

-- insert 8-bit elements from string (s) 


into the set. Assumes first byte of string 


indicates length. 


; Called by 

-- main jump table 


; Calls 

-- set5 (via 

fall-through) 

; Arguments 

-- (ds:si) = address 

first byte of string (s[0]) 


(es:di) = address 

of destination set 

; Registers 

-- none 


set4 proc 

near 


mov 

cx.setlen 

;set cx=number bytes in set 

xor 

al,al 

;set al=0 (value to store in set) 

push 

di 

;save di (set address) on stack 


^ .11 


g llkl^tr CA 1 9 L l 1 ly J)C L 1 Ivi l l 

rep stosb 


;store al at [di] until cx=0 

pop 

di 

;restore di 

;fal l through to set5 procedure 

set4 endp 

page 

; SET5 (ah=5) 

make set alternate 

set <- set + (s(1),s(2),...,s(n)] 




FLOPPY 

•DISK 

SERVICES 


INC.I 


39 Everett Dr., Bldg. D 
Lawrenceville, N.J. 08648 


Floppy Disk Services, inc. has been serving the 
computer community for 6 years now. We 
offer the best in products and service for the 
professional and hobbyst alike. Organizations 
like NASA, RCA, AT&T and IBM who demand 
quality are among our valued customers. Our 
techs can custom assemble virtually any special 
cablingorenclosure set-upyou may need. We 
offer an enclosure line that has sold thousands 
over the years and our replacement warranty 
policy puts us out front.. .We are among the 
first to offer 8 inch double sided drive systems 
that run on the IBM-PC/XT for interchangability 
standards from mainframe to micro. 



Mitsubishi 4851 DS/DD 48 tpi. $139. 

Mitsubishi 4854 1.6mb AT drive. $185. 

10 megabyte system. $495. 

20 megabyte system. $595. 

40 megabyte system. $995. 

130 watt pc supplies. $ 95. 

XT motherboards. Call 

Western Digital controllers. $165. 

Taxan 415 RGB monitors. $299. 

Teac 55F 80 track drives. Call 


We offer many more products than space 
allows. Please call for FREE catalog or let one of 
our expert staff help you make the right choice, 
and the call is on us! 



Taxan monitors (built for 
ACORN) $299. 


All our connectors and 
adaptors are crimped on 
AMP certified equipment! 


AST, Quadram and Western 
digital boards available! 


".. .(Floppy DiskServices) is one of the few mail order houses that enthusiastically 
does custom work; the technicians there can assemble virtually any desired 
floppy or hard disk system to order. .." 

Jeff Duntemann 
Technical Editor, PC Tech Journal 



Toll Free Order Line: 1 (800) 223-0306 
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SHIFT YOUR 
HARDDISK 

BACK INTO 
HIGH GEAR 


with 


12 


mm 


mizer 


jii 


ONLY 


$49. 95 


S pecial Introductory Price 


Tunes Your Disk Files For Highest Performance 


The Disk Optimizer organizes your disk to make your 
PC run faster. You’ll discover faster program loading, 
faster file loading and sorting, faster file creation, faster 
backups to diskette. And the disk Optimizer reduces 
the chances of error during your disk I/O. 


BEFORE DISK OPTIMIZING 



AFTER DISK OPTIMIZING 


AAAAAAAAA 

AAAAAAAAA 

BBBBBBBB 

BBBBBBBB 

CC 

CC 

DDDD 

DDDD 

E 

E 

FFF 

FFF 

GG 

GG 

H 

H 



DOS IS SLOWING YOU DOWN! 

Whether you realize it or not, the more you use your 
hard disk, the slower it is likely to react. This is because 
the operating system (PC-DOS/MS-DOS) stores 
things (programs, overlays, batches, etc.) randomly,, 
wherever unused disk space is available. Your operat¬ 
ing system doesn’t keep pieces of the same file 
together. This means slower access time. Lost speed. 
Lost productivity. 

Order Toll-Free: 

1 - 800 - 272-9900 
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TURN THE THROTTLE BACK UP! 

Now, the Disk Optimizer puts the zip back into your 
hard disk! The Disk Optimizer collects all the scattered 
pieces of your files and re-stores them together in 
neat, well-organized areas on your disk. The result: 
immediate performance improvement. . . faster 
loading programs (and their overlays). . . faster 
sorting ... faster loading and storing spreadsheets 
or document files. 

BONUS EXTRAS — at no extra cost 

^ DISK ANALYZER 

Displays a visual performance analysis... shown in 
percentages... for any disk or diskette. 

^ PERSONAL FILE SECURITY 

Password protect any file or program. 

✓ FILEPEEKER 

Now you can visually examine any file on your system. 

$4095 

* Plus $5.00 Shipping & Handling ^ • 

SoftLogic 

SOLUTIONS 

Creators of DoubleDOS 

530 Chestnut Street, Manchester, NH 03101 

1-800-272-9900. In NH, call 627-9900 

Disk Optimizer works with IBM PC’s and true compatibles. 





































How To: 


1. Write Less Documentation 

2. Create Bug Free Code 

3. Program Faster 




HELP MESSAGE SYSTEM 

Minimize documentation! Create and edit, context 
sensitive, interactive help and/or tutorial functions. 
Turns your text information into callable libraries. 
Overhead to your programs is insignificant. 

B-PLUS TREE SUB-SYSTEM 

Write your program without worrying about sorting or 
handling of index files. Direct and sequential 
accessing, variable length keys, multiple non unique 
keys and multiple keys per record. Get first. Next, Last 
or Prior key in sequence. Can access a key field in less 
than one second. Complete source code included! 


EZ SCREEN (pop up windows) 

An Assembler language routine embedded in a basic 
subroutine to perform screen handling and windowing 
functions when called from a Basic program. 

SCREEN BUILDER SYSTEM |5TI 

Using either the built in editor or your word processor, I 

create and edit fields of any length anywhere on the EmLhI 
screen with full screen editing within each field and full 
screen movement from field to field. The generated 
code is ready to insert in your program. Does not use 
BLOAD or BSAVE. Makes no calls to BIOS. 



♦Requires PC or MS Dos, BASICA or Microsoft Basic *Runs under interpretive and compiled basic ^Compilable under IBM, Microsoft, or Quick Basic Compiler 


30 Day Money Back GuaranteelNot Copy-protected (Pay No Royalty 


Any 1 Program $ 49 
Any 2 Programs $ 69 
Any 3 Programs $ 89 
All 4 Programs $ 99 


CREDIT CARDS WELCOME! 


Shipping Included 
No Extra Charges 
CA residents add 6 % sales tax 



Order Hotline: (213)306-3020 


STERLING 

CASTLE 


Helping You to Solve Problems 


702 Washington Street 
Suite 174 

Marina del Rey, CA 90292 
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SETS 



Registers 

** zf = 1 if setl <= 

set2 (use je) 




zf = 0 if not (setl <= set2) (use jne) 


set6 

proc 

near 




mov 

cx.setlen 

;cx=number bytes in set 

set6_1: 






lodsb 


;al <* [si]; si := si + 1 



and 

al.byte ptr [di] 

;al <- [si] & [di] 



cmp 

al,byte ptr [di] 

;compare with original byte 



jne 

set6_2 

;jump on difference found 



stosb 


,-advances di (value [di] unchanged) 



loop 

set6_1 

;loop on cx (flags preserved) 

set6_2: 






jmp 

setexit 

;er>d set6 

set6 

endp 
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SET7 

(ah=7) 

set comparison 

setl = set2 


Purpose 

-• test if setl equals set2 


Called by 

-- main jump table 



Calls 


-• none 



Arguments 

-- (dsrsi) = address 

of setl 




(es:di) = address of set2 


Registers 

-- zf = 1 if setl = set2 (use je) 




zf = 0 if setl <> 

set2 (use jne) 

5 

»et7 

proc 

near 




mov 

cx.setlen 

;cx=number bytes in set 

repz 

cmpsb 


;compare [si],[di] 





;loop on cx if equal 



jmp 

setexit 

;end set7 

set7 

endp 
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SET8 (ah=8) 

add element setl 

:= setl + [element] 





Purpose 

** add one element to members of a set 


Called by 

-- main jump table 



Calls 

-- setcalc 



Arguments 

-- (es:di) = address of 

destination set 



(dl) = 8-bit element to add 


Registers 

-- none 



set8 proc 

near 


call 

setcalc 

.•calculate byte offset bx; bit ah 

or 

byte ptr [di+bx],ah 

;or bit in ah into set byte 

jmp 

setexit 

;end set8 

set8 endp 



1 

3age 






SET9 (ah=9) 

copy set setl : = 

set2 


Purpose 

-- copy one set variable to another 


Called by 

-- main jump table 



Calls 

-- none 



Arguments 

-* (ds:si) = address of 

set2 (source) 



(es:di) = address of 

setl (destination) 


Registers 

- - none 




s 

tet9 proc 

near 


mov 

cx,setlen 

;cx=number bytes in set 

rep movsb 


;copy [di]<-[si] until cx=0 

jmp 

setexit 

;end set9 

set9 endp 
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; SET10 

(ah=10) make null set 

setl := [J 





MEX-PC - Full-featured 
modem software for your IBM- 
PC (Versions also available for 
Tandy 2000 and most CP/M ma¬ 
chines). Now can be menu 
driven • Fully programmable 
function keys • Simple built-in 
programming language for cus¬ 
tom applications 

development • Choice of 8 
background/foreground colors - 
• All popular protocols (KER- 
MIT available Dec. 85) • Auto¬ 
matic & repeat dialing • Runs 
DOS commands and programs 
while on-line • “Clones” cus¬ 
tomized versions. 

$59.95 


MEX‘n 

NightOwl Connection — A 
multi-user on-line service that 
provides you with round-the- 
clock access to MEX support, 
plus all the latest and best in 
public domain and user-sup¬ 
ported software. The Connection 
features 36 megabytes of free 
software — some of it exclusive 
to Connection subscribers — in¬ 
cluding 18 megabytes worth of 
programs for the IBM-PC and 
compatibles. MEX-PC owners 
can download all updates to 
their communications program 
free of charge! 

$100/yr. 

($50/yr. renewal) 


Match 

TEM — Intelligent terminal 
emulation add-on module for 
MEX-PC. As shipped, MEX 
emulates an ADM-3A equivalent 
terminal. TEM expands MEX to 
emulate either a Televideo 925 
or DEC VT52/VT100. 

TEM is full-function emula¬ 
tion, allowing you to use remote 
text processors and spreadsheet 
programs running on main¬ 
frames that require a specific 
terminal interface. Simple in¬ 
stallation. Fully documented. 


$29.95 


REO — REmote Operation 
module with password security. 
This inexpensive add-on module 
adds remote access capability to 
your MEX program. It allows 
you to call up your office com¬ 
puter from home — or your 
home computer from your office 
— and swap data or text files, 
even programs. Download a 
spreadsheet, rework it at home, 
then send it back, updated, to 
your office. Password security 
keeps unauthorized persons 
from gaining access to sensitive 
files. 

$29.95 


FEATURE MEX-PC ® talk® PC-Talk ® Symphony® 


"CLONE " customized versions 

YES 

NO 

NO 

NO 

Run DOS commands <& programs 

YES 

YES 

NO 

NO 

Repeat dialing 

YES 

YES 

NO 

NO 

List dialing 

YES 

NO 

NO 

NO 

Maximum baud rate 

57.600 

9,600 

1,200 

9,600 

"Interactive" script files 

YES 

YES 

NO 

YES 

Programmable keys 

40 

10 

10 

*** 

Modem-7 batch transfers 

YES 

NO 

NO 

NO 

CompuServe transfer protocol 

YES 

NO 

NO 

NO 

Price (suggested retail) 

$60 

$195 

$35 

$695 


*** Symphony supports keyboard "macros." 

MEX and MEX-PC are trademarks of NightOwl Software, Inc. • CROSSTALK is a registered trade¬ 
mark of Micro Stuf • SYMPHONY is a trademark of Lotus Corporation • PC-TALK is a trademark of 
Headlands Press, Inc. 


MEX PACK.$99.95 

As a special introduction to our remote operating mod¬ 
ule and terminal emulation system, we’re offering an all- 
in-one package for a limited time only. MEX-PACK is a 
complete communications package that includes: MEX- 
PC (version 1.50); REO remote operating module; TEM 
intelligent terminal emulation module; and a six-month 
subscription to the NightOwl Connection. Purchased in¬ 
dividually, the items in this package would cost you 
$144.85 — a savings of almost $45! 

Give us a toll-free call at 
1-800-NITE0WL 

In Wisconsin, 1-414-563-4013 

MasterCard, VISA welcome 

NightOwl Software, Rt.l Box 7, Ft. Atkinson. WI 53538 
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SETS 


Purpose -- make a set variable equal to the null set 

Called by -- main jump table 

Calls -- none 

Arguments -- (es:di) = address of setl 

Registers -- none 


setIO 

proc 

near 



mov 

cx,setlen 

;cx=number bytes in set 


xor 

al,al 

;al <- 0 

rep 

stosb 


;store al at [di] until cx=0 


jmp 

setexit 

;end setIO 

setIO 

endp 
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Jump Table (in code segment) 


following are the addresses of the individual routines in the set 


package, the list of addresses forms a table for selecting a 
function based on the value in ah. 


jumptable: 

dw 

dw 

setO 

setl 

fn0*set membership 

fnl-set union 

dw 

set2 

fn2-set difference 

dw 

set3 

fn3-set intersection 

dw 

set4 

fnA-make set 

dw 

set5 

fn5-add to set 

dw 

set6 

fn6-set inclusion 

dw 

set7 

fn7*set comparison 

dw 

set8 

fn8-add single element 

dw 

set9 

fn9-copy set to set 

dw 

setIO 

fnlO-make null set 

cseg ends 


end of code segment 

end 


end of text 


LISTING 3: SETTEST.ASM 


page 60,132 

title SETTEST.ASM 1.00 




Program 

Version 

System 

Sets module test program 

1.00 

IBM PC-DOS 2.00+ 

Language 

Author 

Address 

IBM 8088 Macro Assembler 

(C) 1985 by Tom Swan 

Swan Software P.O. Box 206 Lititz PA 17543 




true equ -1 

false equ 0 

host equ true 


Code, data, stack groups 


dgroup group dseg 
cgroup group cseg 
sgroup group sseg 

assume cs:cgroup, dsrdgroup, esrdgroup, ss:sgroup 


y Equates 

cr equ 13 ;ASCI I carriage return 

If equ 10 ;ASCI I line feed 


Macro definitions 


; Call dos function pi 


dosfn macro 

Pi 

;;"dosfn 2" calls dos function #2 

mov 

ah, pi 

;;pass function number in ah 

int 

21h 

;;call dos via interrupt 21 hex 

endm 




; Call sets function 


setfn macro 

n 

;;"setfn 8" calls sets function #8 

mov 

ah,n 

;;elect function n 

call 

sets 

;;call sets package (near) 


endm 


Oata segment 


dseg segment byte public 'data' 
progid db 'Set Test Program 1.00',cr,lf 
db '(C) 1985 by Tom Swan',cr,If 
crlf db cr,lf,'$' 

donemsg db cr,lf,'Test completed',cr,If, 

;. Test strings. First byte = length. 

si db 36,'123A567890abcdefghijklmnopqrstuvwxyz' 

s2 db 13,'ACEGIKMOQSUUY' 

s3 db 13,'8DFHJLNPRTVXZ' 

dseg ends 


Stack segment 


sseg segment para stack 'stack' 

db 8 dup('**Stack*') 
sseg ends 


Code segment 


cseg segment byte public 'code' 


include 

sets.ext 

.•include global declarations 

settest proc 

far 


push 

ds 

;set up far return address on stack 

xor 

ax, ax 

/ equal to ds:0000. 

push 

ax 


push 

ds 

;save value of segment 



; registers ds,es 

push 

es 


mov 

ax,dseg 

;prepare to load ds,es via ax 

mov 

ds,ax 

;set ds=data segment address 

mov 

es,ax 

;set es=data segment address 

lea 

dx,progid 

;dx=address program id message 

dosfn 

9 

;print string 

lea 

si,si 

;test string 1 

cal l 

test 


lea. 

si ,s2 

;test string 2 

call 

test 


lea 

si,s3 

/test string 3 

call 

test 


lea 

dx,donemsg 

;dx=address done message 

dosfn 

9 

/print string 

pop 

es 

/restore segment registers es,ds 

pop 

ds 


ret 


/execute far return to dos 


settest endp 
page 


PRINT / NEWLINE 


Purpose *• display test string 

Called by -- test 

Calls -- none 

Arguments -* (ds:si) = address of string at len byte 

Registers -• ax,cx,dx destroyed, si preserved 


print proc near 

push si 

cld ;clear df for auto increments 

lodsb ;al <* Cdstsi]; si <- si + 1 
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Why your next generation of 
products should use our 5th 
generation tools. 



The Arity Expert Systems Development 
Package 


The Arity SQL Development Package 


arity 


We design and distribute 
high quality', serious 
application software for 
the IBM PC, XT, AT 
and all MS-DOS 
compatibles. 


( Arity/Prolog Compiler and Interp 
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>reter V4 


Arity s integrated family of programming tools allows you to combine software written in 
Arity/Prolog, the best of the fifth generation languages, with Arity SQL, the best of the 
fourth generation languages, and with conventional third generation languages such as 
C or assembly language to build your smarter application. 

You can use Arity/Prolog to build expert systems using the Arity Expert Systems 
Development Package. Or to build natural language frontends. Or to build intelligent 
information management systems. Arity/Prolog lets you build advanced technology into 
your vertical applications package. 

And more... 

That’s not the whole story. Arity’s products are all designed to be fast, powerful, serious. 
Each of our products contains unexpected bonuses. Such as a one gigabyte virtual 
database integrated into Arity/Prolog. The most powerful of its kind on a PC. 

Quality first. Then price. 

In order to be the best, we had to prove it to our customers. Our tradition of quality 7 
software design is reflected in every product we sell. Quality first. Then price. And we 
always provide the best in customer support. 

Our products are not copy protected. We do not charge royalties. We offer generous 
educational and quantity discounts. And we have a 30 day money back guarantee. 

Try us to know that we keep our promise on commitment to quality 7 and reliability. Try 
us by using our electronic bulletin board at 617-369-5622 or call us by telephone-you 
can reach us at 617-371-2422. 

Or fill in this coupon. Whether you order today or not, let us send you full descriptions 
of our integrated family of Arity products. 

CIRCLE NO. 136 ON READER SERVICE CARD 

Please complete this form to place vour order and/or request detailed information. ... 

Quantity Into only 

Arity/Prolog Compiler and Interpreter V4 . $ 795.00 _ _ 

Arity/Prolog Interpreter V4. $350.00 _ 

Arity Standard Prolog. $ 95.00 _ 

Arity SQL Development Package. $295.00 _ 

Arity Kxpert System Development Package . $295.00 _ _ 

Arity Screen Design'Ioolkit . $ 49.95 _ 

Arity File Interchange 'Ioolkit. $ 49.95 _ 

IX) I ALAMOl N I (MA residents add 5% sales tax) ( These prices include shipping to all L .S. cities) $_ 

NAML___ 

SHIPPING ADDRKSS_ 

CITY/STATR/ZIP_ 

TELEPHONE_ 

Payment: □ Check □ PO □ AMKX □ VISA □ MC 

Gard #--Kxp. date_ 

Signature . __ 

ARITY CORPORATION • 358 BAKKR AVKNIT • CONCORD, MA 01742 ~ — 
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SETS 


xor 

mov 

jcxz 

cx,cx 

cl,al 

print2 

;zero cx 

;cx = string length 0 .. 255 
;exit if length = 0 

printl: 

lodsb 

mov 

dl,al 

;al <- next character from string 
;transfer al to dl 

dosfn 

loop 

print2: 

2 

printl 

;print char in dl 
/loop on cx 

pop 

si 

.•restore si register 


Can be called as separate subroutine. 

newline: 

lea 

dosfn 

dx.crlf 

9 

;dx = address cr If ASCIIS string 
;print string 

ret 

print endp 

page 


/return to caller 


TEST 


Purpose 

-- perform test -• enter characters until 
set of characters typed equals expected 
set of characters. Repeat test if any 


extra characters are accidentally typed. 

Called by 

--main program 

Calls 

-- sets 

print 


report 

Arguments 

-- (ds:si) = address of test string 

Registers 

-- ax,cx,dx,di destroyed 


dseg segment byte public 'data' 

chset set<> ;set of characters entered 
doneset set<> ;set of characters expected 
dseg ends 


Does your disk 
look like THIS? 

Let HD TUNEUP cleanup 
your act! 

HD Tuneup reallocates all 
files on a disk into adjacent 
clusters, speeding up your 
file and program loads. 
HD Tuneup leaves all of the free space on your 
disk in one area so that your new files may be 
allocated contiguously. 

HD Tuneup speeds directory searches by placing 
all directories adjacent to each other and 
eliminating deleted entries. Files in the same 
sub-directory are moved adjacent to each other, 
minimizing head movement between files 
during disk intensive applications. 

HD Tuneup requires PC compatibility, DOS 
2.x/3.x and 196k. Hard drives up to 32mb may 
be tuned, along with any diskette. 

AVAILABLE NOW 

for $39.95 + $3.00 s/h 

SofCap Inc. 

P.O. Box 131 
Cedar Knolls, NJ 07927 
Visa (201) 267-0848 M/C 

N.J. residents add 6% sales tax. 


test 

proc 

near 



push 

si 

/save si in case test repeats 


cal l 

print 

/print test string 


lea 

di.doneset 

/di = address of doneset variable 


setfn 

4 

/doneset <- set of chars in string 


lea 

di,chset 

/di = address of chset variable 


setfn 

10 

/make chset = null set [] 


lea 

si.doneset 

/preset si = address of doneset 

testl: 





dosfn 

1 

/get and echo char (ch in al) 


mov 

dl.al 

/transfer char to dl 


setfn 

8 

/insert dl into chset at (di) 


xchg 

si ,di 

/si=chset, di=doneset 


setfn 

6 

/test for doneset <= chset 


xchg 

si.di 

;si=doneset, di=chset 


jne 

testl 

/junp if doneset 




/ not a subset of chset 

;. Report results of test, and repeat same test on any errors 


call 

report 

/check and report results 


pop 

si 

/restore si register 


jz 

test 

/repeat test on any errors 


ret 


/else end test 

test 

endp 



page 


REPORT 




Purpose 

-- report results of test. 


Called by 

-- test 



Calls 


-- newline 





sets 



Arguments 

-- doneset (in test dseg) = expected char set 




chset (in test dseg) 

= chars entered 


Registers 

-- ax,dx,di,si destroyed 




zf = 1 if extra chars entered (use jz) 




zf = 0 if entry was perfect (use jnz) 



dseg 

segment byte public 'data' 


repmsg 

db 

•Extra chars = 1 ,'$• 


noerr 

db 

•none',cr,If,•$' 


error 

db 

? 


dseg 

ends 



report 

proc 

near 



mov 

error,false 

/error flag = false 


call 

newline 

/write a blank line 


lea 

dx,repmsg 

/prepare to print report message 


dosfn 

9 

/print string 


lea 

di.doneset 

/di = address of doneset 


lea 

si,chset 

/si = address of chset 


setfn 

2 

/doneset <- chset - doneset 


mov 

dl,32 

/dl = ASCII first char to check 

repl: 





setfn 

0 

/set membership for value in dl 


jz 

rep2 

/jump if dl not a member of doneset 


mov 

error,true 

/ else flag the error 


dosfn 

2 

/ and print the extra character 

rep2: 





inc 

dl 

/next char to test 


cmp 

dl,128 

/loop while dl < 128 


jb 

repl 



lea 

dx,noerr 

/prepare to print "none" message 


cmp 

error,true 

/check error flag 


jne 

rep3 

/jump if no errors detected 


lea 

dx.crlf 

/print crlf if errors found 

rep3: 





dosfn 

9 

/print ASCIIS string at dx 


call 

newline 

/write two blank lines 


call 

newline 



cmp 

error,true 

/set flags before returning 


ret 


/end test / report 

report 

endp 



cseg 

ends 


/end of segment 


end 

settest 

/end program 
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Microsoft languages 
speak for themselves 
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Loud and clear, 


Microsoft has been the language leader 
from day one. From the worlds favorite 
BASIC to the systems languages software 
developers prefer. No one else has put 
so much programming power on so 
many micros. 

Microsoft offers a complete set of 
languages. Whether you favor the ele¬ 
gance of C, or the power of assembly 
language. From data munching in 
COBOL to number crunching in FOR¬ 
TRAN, we’ve got the power you need. 

The advantages of leadership. 

Microsoft languages have developed 
quite a following. They’re backed by the 
largest collection of support libraries 
you’ve ever seen. Packages for advanced 
mathematics and data management. 
From graphics support to context- 
sensitive editors. All available today. So 
you can spend your time solving real 
problems, not reinventing the wheel. 

Microsoft’s languages—like C, 
FORTRAN, Pascal and Macro Assem¬ 
bler-have become the favorites of com¬ 
mercial software developers. It’s not 
surprising. Interlanguage calling allows 
libraries written in one language to be 


used with others. Which means your 
existing routines can be an investment in 
future projects, not lost time and effort. 

Our interactive debuggers are another 
Microsoft edge. Now you can debug the 
object code using the source language. 
Easier debugging lets you spend more 
time creating. 

Pipelines to the future. 

Microsoft wrote the book when it 
comes to operating systems. Nobody 
knows MS-DOS® or XENIX® better. And 
our languages show it. We put the latest 
advances within your grasp. From net¬ 
working and pipes to multi-tasking, 
Microsoft languages have the edge 
you need. 

Complete support. 

Only Microsoft offers language 
support this comprehensive. Our clear, 
thorough documentation, and regular 
product enhancements are setting new 
standards in the industry. Add our tech¬ 
nical “hotline” and our highly-trained 
support staff, and you’ll reach the same 
conclusion the industry has: Microsoft 
languages always lead from strength. 





Microsoft C 


First with the pros* 



J! 

li: 


“Microsoft C is the cornerstone of all our 
future development projects. Not only is the 
code more efficient, we can really exploit 
the PCs architecture with Microsoft Cs 
NEAR and FAR pointer types” 

Ray Ozzie, President of IRIS Associates 
and key Symphony developer. 

“The code optimization is impressive— 
especially the register declarations” 

Jim Bean, Peachtree Software. 

When you need code that’s small and 
fast, Microsoft® C is the language. 

Our optimizing compiler lets you 
squeeze the maximum out of your 
machine with minimum effort. Tighter 
code runs faster. And virtually every 
program will run faster with Microsoft’s 
C Compiler than with any other 
MS-DOS compiler. 

Our advanced memory models give 
ou unmatched flexibility. No arbitrary 
imits on code and data. Use large or 
small memory models as the application 
demands. Exclusive features like our 
NEAR and FAR pointers let you com¬ 
bine different models without sacrificing 
performance. 

Our extensive math libraries are 
another plus. The floating point package 
supports 8087 operation when speed is 
the key. There’s also floating point 
emulation for unendowed PCs. And the 
altmath package gives you an extra burst 
of speed when you really need it. 

A bundle of other features can save 
you programming time. T1 
inter-language calling 
support. So you can use 
existing library routines. 

Unsurpassed XENIX 
compatibility. And docu¬ 
mentation that reviewers 
have praised for its clarity 
and thoroughness. 

If Microsoft C amazes 
you, don’t be surprised. After 
all, our C is the choice of the 
leaders. Companies like Lotus? 
AshtonTate. And IBM? 


Microsoft C Compiler Version 3.0 for MS-DOS 

Microsoft C Compiler 

♦ Produces compact code and fast executables. 

♦ Implements register variables. 

♦ Small, medium and large memory' model libraries. 

♦ Can mix models with NEAR and FAR pointers. 

♦ Transport source and object code between MS-DOS and 
XENIX 286 operating systems. 

♦ Library routines implement most of UND(™ System V 
C library. 

♦ Choose from three math libraries and generate in-line 
8087/80287 instructions or floating point calls: 

—Floating Point Emulator (utilizes 8087/80287 if installed). 
—8087/80287 coprocessor support. 

— Alternate math package provides extra speed without an 

8087/80287. 

♦ Link your C routines with Microsoft FORTRAN (version 
3.3 or higher), Microsoft Pascal (version 3.3 or higher) or 
Microsoft Macro Assembler. 

♦ Supports MS-DOS pathnames and input/output 
redirection. 

♦ File sharing, record locking and file locking are supported. 

♦ Do source level debugging with the Symbolic Debug Utility, 
available separately with Microsoft Macro Assembler. 

Library Manager 

♦ Create, organize and maintain your object module libraries 
created with Microsoft languages. 

Object Code Linker 

♦ Simple overlay linker combines relocatable object modules 
created using Microsoft languages into a single program. 

♦ Link very large programs (over 1 megabyte) using overlays. 
Microsoft EXE File Compression Utility 

♦ A new utility to compress sequences of identical characters 
from an executable file and optimizes the relocation table. 

Microsoft EXE File Header Utility 

♦ Display and modify EXE file header, allowing you to tune 
the stack size and initial memory allocation. 




Macro Assembler 


The quickest Bar none* 


Our Macro Assembler has long been 
the most complete package on the mar¬ 
ket. Now it’s also the fastest. Three times 
faster than before. And faster than any¬ 
one else. Period. 

Of course, it’s still the most powerful 
assembler on the market. It supports the 
standard 8086/8087 opcodes. And the 
new 186/286/287 instruction set. So you 
can make the most of the new machines. 

Debugging is quicker, too. Thanks to 
our interactive symbolic debugger, 
SYMDEB. Now you can refer to variables 
and source code instead of getting lost 
in hex dumps. And this debugger also 
works with Microsoft languages like C, 
FORTRAN and Pascal. So now you can 
set breakpoints and trace execution- 
using source code for reference. 

SYMDEB is just part of our complete 
set of utilities.Tools that make program¬ 
ming as fast as it should be.There are the 
linker and library managers you’d expect. 
Plus a new version of MAKE, our main¬ 
tenance utility, with improvements like 
macro expansions and inference rules. 

We’ve also revised the manuals. Our 
new Macro Assembler has a lot to offer, 
so we added more examples. Now our 
manuals are not only thorough, they’re 
clearer than ever before. 

For quick development and assembly, 
the choice is obvious. Microsoft. There’s 



The Macro 
Assemblers 
symbolic debugger 
lets you debug 
Microsoft 
FORTRAN 
programs at either 
the source or object 
code level. Set 
break points, 
observe the com 
tents of variables 
and expressions, 
and examine 
the contents of 
the stack. 
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Microsoft Macro Assembler Version 4.0 for MS-DOS 

Macro Assembler 

♦ Fastest macro assembler for MS-DOS computers. 
♦Supports the 8086/8087/8088 and the 186/286/287. 

♦ Define macros. 

♦ Conditional assembly. 

♦ Optional case sensitivity for symbols. 

♦ 100% upward compatibility from earlier versions of both the 
Microsoft and IBM Macro Assemblers. 

Interactive Symbolic Debug Utility 

♦ Source level debugger for programs written in Microsoft 
Macro Assembler, C Compiler, FORTRAN, and Pascal. 

♦ Screen swapping helps debug highly visual applications. 

♦ Set breakpoints on line numbers and symbols. 

♦ Single step to follow program execution. 

♦ Disassemble object code. 

♦ Display and modify values. 

♦ Full I/O redirection. 

Program Maintenance Utility 

♦ Rebuilds your applications after your source files have 
changed. 

♦ Similar to UNIX MAKE utility. 

♦ Supports macro definitions and inference rules. 

Library Manager 

♦ Create, organize and maintain your object module libraries 
created with Microsoft languages. 

♦ Set page size from 16 to 32678, to create compact and 
granular libraries. 

Object Code Linker 

♦ Simple overlaying linker combines relocatable object 
modules created using Microsoft languages into a single 
program. 

♦ Load Map generation. 

♦ Specify from 1 to 1024 segments. 

Cross-Reference Utility 

♦ Creates a cross-reference listing of the definitions and 
locations of all symbols used in an assembly language 
program, which makes debugging programs easier. 

Microsoft EXE File Compression Utility 

♦ Packs EXE files for smaller size on disk and faster loading 
at execution time. 

Microsoft EXE File Header Utility 

♦ Display and modify EXE file header, allowing you to tune 
the stack size and initial memory allocation. 




FORTRAN 

The overwhelming favorite* 


View the 
FORTRAN 
source code. Set a 
break point at line 
#14. Run the 
program (g) and 
use the expression 
evaluator (?) 
to examine the 
contents of a vari¬ 
able. Then use the 
trace command 
(t) to observe the 
program flow. 


Microsoft FORTRAN Compiler Version 3.3 
for MS-DOS and XENIX 286 

Microsoft FORTRAN Compiler 

♦Implements most ANSI 77 standard features, plus 
extensions. 

♦Easily port mainframe/minicomputer programs with little 
or no modification. 

♦ Overlay support in the compiler and linker. 

♦ Common blocks and arrays greater than 64K. 

♦ Supported by the largest number of third party libraries. 

♦ Includes a full set of math libraries to select from: 

—8087/80287 emulation. 

—8087/80287 coprocessor support. 

—Floating Point without 8087/80287. 

—BCD Floating Point. 

♦ Conditional compilation. 

♦ Link your FORTRAN routines with Microsoft C Compiler 
(version 3.0 or higher), Microsoft Pascal (version 3.3 or 
higher), and Microsoft Macro Assembler. 

♦MS-DOS 3.1 network support and IBM local area network 
support. 

♦ Source code compatible between MS-DOS and 
XENIX 286. 

♦ Do source level debugging with the Symbolic Debug 
Utility, available separately with Microsoft Macro 
Assembler. 

Object Code Overlay 

♦ Simple overlay linker combines relocatable object modules 
created using Microsoft languages into a single program. 

♦ Link very large programs (over 1 megabyte) using overlays. 

Library Manager 

♦Create, organize and maintain your object module libraries 
created with Microsoft languages. 

Microsoft EXE File Compression Utility 

(MS-DOS only) 

♦ A utility to pack EXE files for smaller size on disk and 
faster loading at execution time. 

Microsoft EXE File Header Utility (MS-DOS only) 

♦ A utility that allows you to display and modify the fields 
in EXE file headers. 




How did Microsoft FORTRAN get so 
popular? 

It could be the mainframe compati¬ 
bility. Our compiler makes porting 
applications a cinch with overlays and 
the ANSI features you need. 

It could be our support for arrays and 
COMMON blocks larger than 64K. So 
you can tackle mainframe-size problems. 

It might be the shelves and shelves of 
third party support libraries. No other 
FORTRAN comes close. 

It could be the extensive math sup¬ 
port. Our collection of math libraries is 
simply the largest available. Tackle real 
problems with direct 8087 support or 
emulation. Use IEEE floating point or— 
for extra speed—the altmatn package. 

It could be the comprehensive set of 
utilities. A powerful linker and library 
manager combination. Plus tools like 
EXEMOD and EXEPACK. Standard. 

It could be the XENIX and MS-DOS 
source-level compatibility. Or the direct 
interlanguage calling to Microsoft C, 
Pascal, and Assembler. Or the ability to 
work with our Macro Assembler’s 
symbolic debugger. 

It could be the value. Nobody offers a 
FORTRAN package this complete at this 
low a price. 

Why is Microsoft FORTRAN the most 
popular FORTRAN? 

All the above. 




COBOL 


The interactive edge* 


pllB-pead-and-pwcess. 

read transaction-file into wrk-trans-rec 
at end wove on-value to end-of-file-si. 

if transaction-status = “00" 

>cord 

else if transaction-status > ’IB" 

Hove on-value to error-su, end-of-f ile-sw. 


TFANSACIIOH-STAIUS 1011 
ITOIAL-ffiScOUNT 1000091 


Breakpoint 1 Step Count 0 
Breakpoint 2 Step Count 0 


on Entry of P110-READ-AND-PROCESS 
on line nuiiber 86 


COUtAHD: Breakpoint Display Find $ Help Options 
Quit Transfer User Qien Window 
Breakpoint i Step Count 0 on Entry of P110- 
Current line: 81 Status: Breakpoint 1 


UiewCob: lates 


Microsoft COBOL gives programs a 
new look. With dazzling support for inter- 
active programs, and more. Our new 
COBOL Compiler brings applications to 
life in several ways. 

Our extended screen section lets you 
create programs that you’d never thought 
could be written in COBOL. Quickly, 
easily. 

Performance is top notch as well. Our 
ISAM lets your applications blaze through 
files. After all, our ISAM is the fastest 
on the micro market. 

Of course, Microsoft COBOL complies 
with the ANSI standard. Amazing 
performance, without runtime license 
fees. No wonder our COBOL is the 
choice of manufacturers like IBM, AT&T, 
DEC, HP and Wang. 


advanced interactive debugger. ViewCOB 
lets you control and examine programs 
easily. Open windows on variables and 
procedures while watching the source 
code execute. ViewCOB is simply the 
most advanced COBOL debugger you 
can get. 

Microsoft COBOL and COBOL Tools. 
An unbeatable team. 


Microsoft COBOL Compiler Version 2.1 
for MS-DOS and XENIX 286 

Interactive extended screen section 

♦Cursor positioning, auto skip, and automatic data field 
formatting. 

♦ ACCEPT or DISPLAY a screenful of data with a single 
statement. 

Fast multi-key ISAM 

♦ Split keys, alternate keys, duplicate keys. 

♦ Benchmark results of 2500 reads, writes and rewrites to an 
ISAM file. 

Microsoft Micro Focus Ryand McFarland 

COBOL native code COBOL 2.0 

Seconds 846 4073 1177 

Source code compatible between MS-DOS and XENIX 286. 

Microsoft COBOL Tools for MS-DOS and XENIX 286 

♦ Cross reference utility speeds program development. 

♦ Menu generator allows you to use Microsoft Word style 
menus in your program. 

♦ Mouse interface allows you to create programs that use the 
mouse (MS-DOS only). 

Advanced interactive debugger 

♦ Use trace, single step, and execution history to follow the 
program flow. 

♦ Observe the contents of variables and memory while the 
program is executing. 

♦ Set breakpoints and change the contents of variables. 

♦ Trap fatal runtime errors. 

♦ Use the menu driven windowing user interface with on-line 
help. 



Another breakthrough: 

Microsoft COBOL Tools. 

Only Microsoft makes debugging 
this easy. 

Our COBOL Tools is the perfect 
companion to our COBOL Compiler. 

A complete set of utilities. Tools that make 
debugging and maintenance easier than 
you’d thought possible. 

The star of the show is ViewCOB, our 





Pascal 


When you’ve outgrown the others. 


Only Microsoft Pascal is powerful 
enough to push the outer limits of your 
PC. With more features than any other 
Pascal compiler. 

Microsoft Pascal handles large 
programs with ease. No 64K boundaries 
—use multiple code and data segments 
up to a megabyte. Create your own 
libraries of precompiled Pascal modules. 

Separately-compiled modules can be 
overlayed or linked together into one file. 

Our Pascal comes complete with the 
BCD and 8087 math libraries you’d ex¬ 
pect. Including an IEEE floating point 
emulator. And Microsoft Pascal is com¬ 
pletely compatible with IBM’s Local Area 
Network and MS-DOS Networking. 

Added features without added costs. 

Microsoft Pascal also supports direct 
interlanguage calling to modules written 
in Microsoft C, or Microsoft FORTRAN 
or assembly language. And it’s compat¬ 
ible with our Macro Assembler’s sym¬ 
bolic debugger. So you can track down 
those subtle logic errors with breakpoints 
instead of guesswork. 

Microsoft Pascal. Nobody does it better. 

Microsoft QuickBASIC 


Microsoft Pascal Compiler Version 3.3 
for MS-DOS and XENIX 286 

Microsoft Pascal Compiler 

♦ Separate module compilation. 

♦ Large program support; up to 1 megabyte code and 
multiple data segments. 

♦ Overlay support. 

♦Contains four math libraries to choose from: 

—8087/80287 coprocessor support. 

— Fast IEEE floating point. 

— 8087/80287 floating point emulation. 

— BCD decimal math. 

♦ Link in your routines or third party software routines 
written in Microsoft FORTRAN (version 3.3 or higher), 
Microsoft C Compiler (version 3.0 or higher) or 
Microsoft Pascal (version 3.3 or higher), or Microsoft 
Macro Assembler. 

♦ Source code compatible between MS-DOS and 
XENIX 286. 

♦ Supports file sharing and record and file locking. 

♦Supports MS-DOS pathnames and input/output 

redirection. 

♦ Do source level debugging with the Symbolic Debug 
Utility, available with the Microsoft Macro Assembler. 

Library Manager 

♦Create, organize and maintain object module libraries 
created with Microsoft languages. 

Object Code Linker 

♦ Simple overlay linker combines relocatable object 
modules created using Microsoft languages into a single 
program. 

♦Link very large programs (over 1 megabyte) using 
overlays. 

Microsoft EXE File Compression and 

File Header Utility (MS-DOS only) 

♦ Compress, modify and examine executable files and their 
headers. 


BASIC just got faster. 

Microsoft’s new QuickBASIC Com¬ 
piler gives your programs an extra burst 
of speed. Without sacrificing BASICA 
compatibility. Your compiled programs 
will run just like before, only raster. 

Three to ten times faster. With little or 
no modification. 

QuickBASIC makes structured pro¬ 
gramming a snap. New extensions like 
alphanumeric labels make program¬ 
ming easier too. And separately com¬ 
piled subprograms let you test and 
1 compile individual routines one 
I at a time. 

I Microsoft QuickBASIC. All the 
m features of a compiler, with BASICA 
m compatibility to boot. 


Microsoft QuickBASIC Compiler Version 1.0 
for IBM PC and Compatible Computers 

BASICA compatibility 

♦ Sound statements including SOUND and PLAY 

♦ Graphics statements including WINDOW VIEW DRAW 
GET, PUT, LINE, CIRCLE, LOCATE and SCREEN. 

Results of the Sieve benchmark BASICA QuickBASIC 
seconds per iteration 71 0.5 

Structured programming support 

♦ Subprograms can be called by name and passed 
parameters. Both local and global variables are supported. 

♦ Multi-line functions can be called by name and return a 
value. 

♦ BASICA structures are supported including WHILE/ 
WEND, IF/THEN/ELSE, FOR/NEXT, GOSUB/RETURN, 
and event handling. 

Alphanumeric labels 

♦ Can be used to make your programs more readable. Line 
numbers are not required but are supported for BASICA 
compatibility. 

Modular programming support 

♦ Separate compilation allows you to create compiled 
BASIC libraries to use and reuse in your programs. 

♦Named common gives you control of data flow between 
individual modules. 

Large program support 

♦ Code can use up to available memory. 

♦ Data can use up to 64K RAM. 








LISP 


The language of Artificial Intelligence. 

What’s Microsoft LISP got going for 
you? It runs significantly faster than the 
competition. And this new version adds 
several advanced libraries. Over 400 
Common LISP functions, macros and 
special forms. Most implemented in 
machine code. 

If you’re putting AI on your PC, 
Microsoft LISP is your language. 

muMATH 


The leadership edge. 

No other languages are backed by as 
massive a collection of third-party soft¬ 
ware. Here are just a few of the companies 
that speak our languages: Blaise 
Computing, Graphic Software Systems, 
Greenleaf Software, Inc., IMSL, Media 
Cybernetics, Microrim, Numerical 
Analyst Group, Phoenix Software, 
Solution Systems, Spruce Technology, 
Trio Systems, and Virtual Microsystems. 

This is just a sample. For a complete 
list, call Microsoft at the number below. 


Mainframe math on your PC. 

From solving equations to high preci¬ 
sion calculations, muMATH is the ticket. 

Microsoft muMATH handles tasks 
from algebra to calculus and vector 
analysis. Now your PC can do numeric 
analysis based on symbolic expressions. 
And give you exact answers. 

If you crunch numbers—or equa¬ 
tions—muMATH is just what the CPU 
ordered. 


An added value for our readers. 

Were proud of the way our family 
works together, so we’re offering a $25 
rebate on our Macro Assembler when 
you purchase Microsoft C, Pascal or 
FORTRAN* 

For more details, upgrade informa¬ 
tion or the name of your nearest 
Microsoft dealer, call toll free (800) 
426-9400. In Washington State and 
Alaska, call (206) 828-8088. In Canada, 
(800) 387-6616. 



Versatility without compromise. 

Microsoft Sort makes fast sorting easy. 

A powerful, programmable interpreter 
lets you choose ASCII, EBCDIC or cus¬ 
tom sequences. Sort handles files from 
any Microsoft language. Without limiting 
the size of your file, the number of 
search keys, or your record length. 

Microsoft Sort. The speed and power 
you need. Easily. 


Microsoft Corporation Microsoft Ltd. 

Bellevue, Washington USA Reading ENGLAND 

Microsoft GmbH Microsoft SARL 

Munchen DEUTSCHLAND Paris FRANCE 

Microsoft Canada Inc. QNIX Microsoft 

Toronto CANADA Seoul KOREA 

Microsoft AB Microsoft Far East 

Stockholm SWEDEN Tokyo JAPAN 

Microsoft Pty Microsoft SpA 

Sydney NSW AUSTRALIA Milano ITALIA 


^Rebate offer valid only in the United States. 

Microsoft, MS-DOS. and XENIX are registered trademarks and The High Performance 
Software is a trademark of Microsoft Corporation. Microsoft Lisp and muMATH were 
developed by Soft Warehouse. Inc. 


Microsoft 

Languages 


The High Performance Software™ 


0286 Part Number 098-400-201 








The Hardcard, with 
its combination of a 
10MB Winchester 
disk and controller 
on an expansion 
card, is fast, reliable, 
and easily installed 
by the user. 


Storage 

on a Card 


THOMAS V. HOFFMANN 


M ost users are accustomed to the 
idea of inexpensive hard-disk 
systems for the PC. PC Tech 
Journal reviewed ten internally 
mounted 10MB systems in November 
1984 (see “Ten by Ten,” Thomas V. 
Hoffmann, p. 52). Each system included 
a full-length adapter card and a 5 v 4-inch. 
disk drive that mounted in a diskette 
slot on the system unit. Seven used half¬ 
height drives, three used full-height 
drives like those in the PC/XT. 

The Hardcard from Plus Develop¬ 
ment Corporation integrates a 10MB 
3^-inch Winchester disk and controller 
on a single expansion card. Installation 
involves just one screw that secures the 
card to the rear panel—no cables or 
connectors are needed. The drive is 
four inches high and only one inch 
thick, and the controller, which occu¬ 
pies about half of the card’s length, uses 
high-density, surface-mounted custom 
LSI chips. Table 1 lists the Hardcard’s 
technical specifications. 


The disk and controller are newly 
designed by Plus. The disk contains a 
single platter that spins at the standard 
rate of 3,600 RPM; it has two read/write 
heads, one for each surface. The stan¬ 
dard XT disk has two platters and four 
surfaces, each with 306 tracks of 17 sec¬ 
tors. The Hardcard has 612 tracks per 
surface, yielding the same 10MB capac¬ 
ity. Its fixed-disk BIOS presents a logical 
disk with 306 cylinders and four heads 
for compatibility with existing systems 
and applications. Table 2 shows the 
Hardcard space allocation under DOS. 

The product claims a high degree 
of reliability, with an MTBF (mean time 
between failures) of 25,000 power-on 
hours. This is about double that for 
most other 10MB Winchester drives. In 
addition, the drive automatically retracts 
the heads to a safe landing zone when 
power is removed. This feature is help¬ 
ful for a PC that is moved about be¬ 
cause it averts the need to execute a 
special “shipper” or “head parking” 
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HARDCARD 


Fortran Support 
for 

IBM PC/XT/AT & Compatibles 


Versions Available For: 

Microsoft, Supersoft, RyanMcFarland, 
IBM Professional, Lahev, & IBM 
Fortran. 

Forlib-Plus 

$69.95 

Supports graphics, interrupt driven com¬ 
munication, program chaining, and file 
handling/ disk support. A Fortran coded 
subroutine is included which will plot data 
on the screen either in linear/linear, log/ 
linear, linear/log, or log/log on the appro¬ 
priate grid. 

Strings & Things 
#69.95 

Supports string maipulations, command 
line usage, DOS call capabilities, SHELL 
generation and data transmission, BATCH 
file control, music generation, PEEKS and 
POKES, PORT access, and general register 
manipulations. 

For-Winds 
$89.95 

Gives the Fortran programmer the capa¬ 
bility of generating up to 255 windows on 
the screen. Each window can be individually 
scrolled, moved, sized, generated, and 
removed. Both color and monochrome type 
displays are supported. Full source code is 
supplied for customization. 

ACS Time Series 
$495.00 

This is a COMPLETE time series analysis 
package which contains VERY HIGH 
SPEED FFTs, Filter generations, convo¬ 
lutions, transfer function calculations, auto 
and cross spectra calculations, Cepstrum, 
curve fitting algorithims, coherence calcu¬ 
lations, and many other associated routines. 
The price includes FULL source code. 

Fortran Scientific 
Subroutine Package 
$295.00 

There are approximately 100 Fortran sub¬ 
routines included which fall under the 
following 12 categories: 

I) Matrix storage and Operations 2) 
Correlation and Regression, 3) Design 
Analysis (ANOVA), 4) Descriminant Anal¬ 
ysis, 5) Factor Analysis, 6) Eigen Analysis, 7) 
Time Series, 8) Nonparametric Statistics, 9) 
Distribution Functions, 10) Linear Analysis, 

II) Polynomial Solutions, 12) Data 
Screening. Full source code is included. 


Alpha Computer Service 
P.O. Box 2517 
Cypress, California 90630 
(714) 894-6808 

California Residents 

Include 6 % Sales Tax There are NO license fees 
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TABLE 1: Hcirdcard Technical Specifications 


DRIVE 

Manufacturer 

Plus Development Corporation 

Height 

Media 

1 inch (less than one-third of full height) 
Oxide _____ 

CONTROLLER 

Manufacturer 

IBM-compatible 

Plus Development Corporation 

Yes 

Extra functions 

No 

FIXED-DISK BIOS 

On controller 

INTERLEAVE FACTOR 

User choice 

3 

No 

SOFTWARE 

Hardware formatter 

DOS device driver 

No 

No (not required) 

Diagnostics 

Shipper 

No 

No (not required) 

Other 

Installation, menu-based directory manager 

POWER CONSUMED (amperes) 

+ 5-volt DC 

0.47 (0.54 running maximum, 0.54 startup) 

+ 12-volt DC 

0.67 (0.70 running maximum, 1.27 startup) 

AUXILIARY POWER 

Not required 

PERFORMANCE 

Capacity 

10.56MB (minimum) 

Transfer rate 

Access times 

5.00 MBits/second 

15 ms track to track 

(includes setting) 

65 ms average 

105 ms full stroke 


The Hardcard draws very little power and should not require auxiliary help, even 
in a standard PC that has a lull complement of memory and adapters. The board’s 
thinness permits other expansion boards to be placed in adjacent slots. 


TABLE 2: Hardcard Space Allocation under DOS 


ITEM (unit) 

QUANTITY 

Total cylinders used 

305 

Sectors per track 

17 

Sector size (bytes) 

12 

Logical surfaces (heads) 

4 

Total sectors 

20,740 

Hidden sectors (defect table) 

17 

Reserved sectors (boot, dir, FAT) 

50 

Available sectors 

20,673 

Cluster size (sectors) 

8 

Clusters 

2,584 

Wasted sectors 

1 

Total space available (bytes) 

10,584,064 


The Hardcard has two physical surfaces with 612 tracks each. The controller and 
BIOS make these appear as four logical surfaces with 306 tracks each. All but one 
are used; the last is reserved for diagnostic tests and is a safe landing zone. 


program before each power down. The 
unit comes with a registration card for a 
one year warranty. 

Plus’s Hardcard fits in any full- 
length expansion slot in the IBM PC or 
XT, Compaq Portable or Plus, or AT&T 
PC 6300. It is thin enough to take only 
one slot, even in the narrow spacing of 
the XT, and not interfere with adjacent 
boards. Its physical installation is sim¬ 


ple: turn off the PC, open it up, insert 
the card edge guide, put the Hardcard 
in the expansion slot, tighten the hold¬ 
down screw, and close up. The unit 
draws little power (0.54 amp maximum 
from the 5-volt DC supply, 0.67 amp 
maximum from the 12-volt DC supply) 
and should not require auxiliary help, 
even in a PC with a full complement of 
memory and adapters. 
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TABLE 3: Benchmark Results for 10MB Disks 



HARDCARD 

PC/XT 

AVERAGE* 

SEQUENTIAL READ 

1 sector 

19 

22 

20 

8 sectors 

48 

71 

50 

16 sectors 

77 

126 

86 

24 sectors 

110 

187 

125 

RANDOM READ b 

1 sector 




0.10 

52 

70 

73 

0.33 

75 

120 

113 

0.50 

85 

160 

143 

0.90 

102 

240 

212 

8 sectors 

0.10 

84 

120 

105 

0.33 

101 

160 

144 

0.50 

110 

210 

178 

0.90 

129 

300 

246 


INTERLEAVE FACTOR 3 6 3 


All times are in milliseconds per read. 

‘•These figures are the average of results for the DDS StoragePlus and the Qubie PC10, two 10MB 
internally-mounted 10MB systems. They were chosen for comparison because they> each have an 
interleave factor of 3- 

h Seek distance is the distance the heads travel as a fraction of the width of the disk platter. 


The controller has two sector buffers, which may give the system an advantage in 
multiple-sector sequential transfers. However, these results show the Hardcard is 
much faster in random seeks. Short, random accesses, such as database lookups, 
should display the system to its best advantage. 


The installation manual does not 
mention any machines other than those 
listed above, but the card should work 
in any IBM PC compatible that can use 
a Zebec model 1410A disk controller 
(which the Hardcard emulates). The 
IBM Portable PC is an interesting exam¬ 
ple. It has only two full-length slots. The 
first, next to the built-in monitor, is 
shipped with the display adapter card 
inserted. Slot 2 is generally available, 
but it is very close to the brightness and 
contrast controls that protrude into the 
card cage area, and Hardcard simply 
will not go into it. For this review, 
Hardcard was installed by moving the 
display adapter to slot 2, then carefully 
forcing the Hardcard into slot 1. Great 
pressure and perseverance are neces¬ 
sary to get the drive portion past the 
metal support that keeps cards in slot 1 
from touching the CRT housing, but the 
plastic covering on the drive protects 
against accidental shorts. 

While this procedure cannot be 
recommended, it did work. The card 
sticks up a little in the back, but every¬ 
thing is tight and the unit reviewed sur¬ 
vived several trips in the trunk of a car. 
The resulting system is about as full as 
any PC can be: 10MB fixed disk, two 
half-height diskette drives, 640KB mem¬ 
ory, clock/calendar, parallel port, inter¬ 
nal modem, and a second serial port. 


HARDCARD SOFTWARE 

The Hardcard comes preformatted for 
DOS, and it has several programs 
already on disk. One of these is an 
automatic installation program that 
copies the files to a diskette (creating a 
backup for which a preprinted label is 
included), then formats the disk, parti¬ 
tions it, and installs DOS and other util¬ 
ities from whatever system diskette the 
user supplies. Its reinstallation program 
repeats the procedure automatically 
from the backup diskette. 

Because the Hardcard is hidden in¬ 
side the PC, its activity is not indicated 
by a red light. Instead, two programs 
called SOUND and LIGHT provide op¬ 
tional audible or visible feedback when 
the Hardcard is accessed. SOUND ON 
causes a click from the PC’s speaker 
and LIGHT ON displays a plus sign in 
the upper right corner. These features 
can be turned off if desired. 

A menu-based shell program called 
HCD (Hardcard directory) lets the user 
set up 16 different applications to be in¬ 
voked from a menu screen. A file called 
PROGHELP prints (on paper, not on the 
screen, with no option) instructions for 
installing many popular applications 
programs on the hard disk. The instruc¬ 
tions are clear and useful. 

Using any of this software is op¬ 
tional, although the manual does not 


C 

POWER 

FREE! 

UNIX for the PC! 

(WITH ANY PURCHASE OF $250 OR MORE BEFORE 2/26/86) 

LIBRARY: 325 fully tested functions 
screen handling/graphic, cursor/ 
keyboard/data entry string handling, 
status and control, utility/DOS/BIOS/ 
time/date, printer control. 

4 disks, 400 page manual $ 129.95 

WINDOWS: The most powerful 
windowing package available, 
overlays, borders, pop-up menus/ 
help windows, zap instantly on/off 
screen, status lines, horizontal/ 
vertical scrolling, color control/ 
highlighting, word-wrap, files to 
windows, keyboard to windows 
3 disks, 225 page manual $129.95 

SUPERFONTS FOR C: Dramatic, 
high impact screens. Use our 
character & image libraries and 
functions, or create your own. 

Font & Function Library $49.95 

B-TREE LIBRARY: Fast indexing 
B-tree. 16 million each: keys and 
records, unlimited keys per file, 
variable length records. 

PC-DOS, UNIX, XENIX, CP/M. 

$79.95 

ISAM DRIVER: $49.95 

COMPATIBILITY: PC/XT/AT; Full 
K&R, CI-C86/De Smet/ Lattice/ 
Microsoft 3.0/Aztec/others. 

VALUE: All source code, No 
royalties, on packages above. 

C-TERP: Simply the best C 
interpreter available. See C Journal 
Summer 1985 

C-TERP (specifycompiler) $299.95 

PC-UNIX: Multi-tasking, networking 
multi-user. With source code $99.95 

PC LOCATE: Create ROM-able .exe 
files $199.95 

COMBINE AND SAVE! 

C LIBRARY plus C WINDOWS 

BOTH for only .$179.95 

+ SUPERFONTS FOR C . $199.95 
+ B-TREE and ISAM .... $299.95 

(A $440 VALUE) 

C LIBRARY plus C WINDOWS 
+ SUPERFONTS 
+ C-TERP (a$610 value) .... $459.95 
All (a$740value) .$549.95 

€ntelekon 

12118 Kimberley, Houston, TX 77024 
713-468-4412 
VISA MASTERCARD CHECK COD 
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How we 

improved Structured 
Query Language 


Actually, we didn’t change a thing. 

We just combined it with the best 
relational database management system. 

Introducing INFORMIX°-SQL. 

It runs on either MS™-DOS or UNIX™ 
operating systems. And now with IBM’s 
SQL as part of the program, you can ask 
more of your database. Using the emerg¬ 
ing industry-standard query language. 

To make your job easier, INFORMIX- 
SQL comes with the most complete set 
of application building tools. Including a 
full report writer and screen generator. 
Plus a family of companion products that 
all work together. 

Like our embedded SQLs for C and 
COBOL. So you can easily link your pro¬ 
grams with ours. File-it!™ our easy-to-use 
file manager. And C-ISAM,™ the de facto 
standard ISAM for the UNIX operating 

INFORMIX is a registered trademark and RDS, C-ISAM and File-it! are trademarks of 
Relational Database Systems, Inc. IBM, UNIX and MS are trademarks of International 
Business Machines Corporation, AT&T and Microsoft, respectively. © 1985, Relational 
Database Systems, Inc. 


system. It’s built into all our products, 
but you can buy it separately. 

And when you 
choose RDS, youll be 
in the company of 
some other good companies. 
Computer manufacturers 
including AT&T, Northern 
Telecom, Altos and over 60 others. And 
major corporations like Anheuser Busch 
and The First National Bank of Chicago. 

Which makes sense. After all, only 
RDS offers a family of products that work 
so well together. As well as with so many 
industry standards. 

So call us for a demo, a manual and 
a copy of our Independent Software 
Vendor Catalog. Software vendors be sure 
to ask about our new “Hooks” software 
integration program. Our number: 
415/322-4100. 

Or write RDS, 4100 Bohannon Drive, 
Menlo Park, CA 94025. 

And well show you how we took a 
good idea and made it better. 

OS 

RELATIONAL DATABASE SYSTEMS, INC 
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HARDCARD 


PHOTO 1: Internal View of Hardcard Hard Disk 



Above is a cutaway of the Hardcard. The head position is controlled by a pivot arm 
system located in the upper right area with the drive motor below. 


emphasize this point. However, users 
who prefer not to use menus should be 
careful. During the review, the HCD 
was deleted for this reason (it was as¬ 
sumed that the data were backed up). 
Later, an attempt was made to load it 
back to check some information, but 
the backup disk had become unread¬ 
able. This was no one’s fault, it simply 
happens sometimes. (It would have 
been safer to make two backups before 
deleting the files.) Plus Corporation 
sent a replacement diskette. 

IMPORTANT FACTORS 

The Hardcard has a very fast seek time, 
which accounts for its exceptional per¬ 
formance in PC Tech Journals fixed- 
disk benchmarks (see “Fixed-disk 
Benchmarks,” William J. Hunt, Novem¬ 
ber 1984, p. 64); the results are shown 
in table 3. Its interleave factor of 3:1 
also is a contributing factor (the XT is 
interleaved 6:1). Table 3 shows times 
for the Hardcard, the XT, and the aver¬ 
age of the two 10MB systems reviewed 
in “Ten by Ten” that came formatted 
with 3.T interleaving. 

The benchmarks demonstrate that 
the Hardcard is marginally better in 
sequential transfers, but it is consider¬ 
ably faster for longer random seeks. 

The controller has two sector buffers 
that may give the system an advantage 
in multiple-sector sequential transfers. 

Its overall performance with a real ap¬ 
plication (loading Lotus spreadsheet 
files, for example) will not reflect exact¬ 
ly the same relative speed superiority 
because applications generally do some 
processing for each segment of a file 
that is loaded; speeding up the disk 
transfer impacts only part of the pro¬ 
cess. Short, random accesses, such as 
database look-ups, should help display 
the system to its best advantage. 

The Hardcard comes formatted 
with a standard 17 sectors per track, but 
physically it has 18 on each. The extra 
one is used in case of a bad sector. The 
defect mapping and sector allocation is 
done during the hardware formatting 
process at the factory. No hardware for¬ 
matter is shipped with the Hardcard. 

The formatter included with IBM’s Ad¬ 
vanced Diagnostics should not be used 
because it will overwrite the bad block 
table stored on The disk and defeat the 
spare block feature. (The space alloca¬ 
tion for the Hardcard under DOS is 
shown in table 2.) To reformat the 
hardware to Plus Development’s stan¬ 
dard, the unit must be returned. 

The Hardcard can be the only hard 
disk in a system or the second drive. 
Alone, it is recognized by DOS as drive 


C:. According to Plus, the controller is 
compatible with the IBM Fixed-Disk 
Adapter, and supports the IBM Diagnos¬ 
tics and Advanced Diagnostics. 

If the Hardcard is used as a second 
hard disk, a jumper on the card that is 
normally in the PC position must be 
moved to the XT position. (All XTs al¬ 


ready have a hard disk; many PCs do 
not.) This changes the hardware ad¬ 
dresses of the controller’s I/O registers 
from 320-323H to 324-327H, and moves 
its ROM fixed-disk BIOS from C8000H 
to CA000H. This allows the Hardcard to 
coexist on the same bus with another 
standard IBM controller. 


COPY UPC 

OPTION BOARD 

At last, an almost foolproof method of making archival backups of protected 
software! The Copy II PC Option Board is an add-in board that will give your PC the 
same disk duplication technology used by most disk duplication firms (who put the 
copy protection on software in the first place!). 

DUPLICATES NEARLY ALL* PROTECTED DISKETTES! 

The Option Board can easily backup almost all protected diskettes for the IBM PC, 
including ones software-only backup programs can’t touch! It even includes a track 
editor that will allow the more technically inclined to look at protection schemes 
and edit any data on a diskette. 

The Option Board uses a full size slot in an IBM PC, XT, or AT (with at least 1 360KB 
floppy disk drive), Compaq Deskpro. Compaq Portable requires an extra $15 cable. 

$95.00 

plus $3 s/h ($12 outside U.S.) 


C entral point 503/244-5782 

Software, Inc. M-F, 8 - 5 : 30 , W. Coast Time 

check, cod welcome 

(Prepayment Required) 

* Except those “protected” by physical disk damage. 


'ENTRAL point 
^S oftware, Inc. 

9700 SW Capitol Hwy., *100 
Portland, OR 97219 


Now Available! Put all the most popular disk utilities (even undelete!) 

together with a powerful DOS interface. Then make them resident and what do 
you have?? PC TOOLS! PC Tools lets you run nearly any DOS command within 
any other running program. 

JUST $39.95 plus s/h. 
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HARDCAKD 


Requests for drive D: are handled 
by the Hardcard BIOS, which knows to 
use the relocated I/O addresses. The 
BIOS also handles requests for drive 
C:—it assumes that the other controller 
is at the normal I/O addresses. If the 
other controller is not exactly what the 
Hardcard BIOS expects, trouble may 
ensue. Plus Development says that some 
third-party disk controllers can cause 
problems. Users who plan to use the 
Hardcard as D: with a non-IBM control¬ 
ler for C: should call Plus for the latest 
compatibility information. Even then, an 


ironclad agreement with the dealer to 
take one or the other back if the combi¬ 
nation does not work is a good idea. 

The Hardcard cannot be used as a 
second disk (as drive D:) with operating 
systems or applications that avoid the 
BIOS and go directly after the hard-disk 
controller because they will not find the 
Hardcard in its alternate I/O configura¬ 
tion. Systems that would cause such 
problems include Microsoft XENIX, 
Unisource VENIX/86, and IBM PC-IX. 

Plus Development Corporation 
plans to market the Hardcard through 


C-terp 

TheC 
Interpreter 
You Won't 
Outgrow 



C-terp will grow with you as you progress 
from novice through professional to guru. 
Unbelievable, but true, the easiest-to-use 
C interpreter will provide you with the 
most advanced programming features for 
upward growth. Our exclusive object 
module support enables you to add 
libraries (like HALO, PANEL, Windows for 
C, etc., or your own homebrew libraries) 
to C-terp as you add them to your comput¬ 
ing repertoire. Use C-terp as a microscope 
on your libraries! Flip a bit and allow our 
software paging (NEW) to handle those 
big jobs! There are no fixed-size tables 
to overflow, and C-terp can be configured 
for different screens and screen adapters 
(NEW). With multiple modules and full 
K&R support, we offer a dream C environ¬ 
ment. 

• Our new improved configurable editor 
competes with anything going. 

• Speed -- Linking and semi-compilation 
are breathtakingly fast. 

• Convenience ~ Errors direct you back 
to the editor with the cursor set to the 
trouble spot. 

• Symbolic Debugging--Set breakpoints, 
single-step, and directly execute C ex¬ 
pressions. 

• Compatibility guaranteed - batch file to 
link in your compiler's entire library. 
Supported compilers include: 

Computer Innovations C86, Lattice C, 
Microsoft C 3.0, Mark Williams C86, and 
Aztec C. 

• Many more features including batch 
mode and 8087 support. 


What Our Users/ 

Reviewers Are Saying 

"... easy to use, powerful, and a 
timesaver.” 

.. we absolutely LOVE C-terp.” 

”... has restored my faith in 
interpreters.” 

”... a programmer's dream.” 

”... wonderful technical assistance.” 

”... increased our productivity by a 
factor of 40.” 

”... the best C product ever, in any 
category.” 


• Price: $300.00 (Demo $45.00) 

MC, VISA 

Prices include documentation and shipping 
within U.S. PA residents add 6% sales tax. 
Specify compiler. 

• C-terp runs on the IBM PC (or any BIOS 
compatible machine) under DOS 2.x 
and up with a suggested minimum of 
256 Kb of memory. It can use all the 
memory available. 

’ C -terp is a trademark of Gimpel Software. 


ioHFH Sira® 

3207 Hogarth Lane • Collegeville, PA 19426 

(215) 584-4261 


retail computer dealers at a suggested 
price of $1,095. The company’s market 
research indicates that most hardware 
sales to corporate users take place 
through the retail channel (though soft¬ 
ware is increasingly purchased by mail), 
and that 10MB disk upgrades were go¬ 
ing for $1,000 to $1,500. The Hardcard 
is priced near the low end of that range 
and offers several advantages over the 
standard 5 v 4-inch Winchesters such as 
those reviewed in “Ten by Ten.” 

Its advantages include a simpler 
installation, faster operating speed, no 
need for auxiliary power, and no need 
to convert from full- to half-height 
diskette drives to make room for the 
new hardware. The theory is that 
people will be willing to pay the same 
or a bit more for a better product. 

Some considerations come to 
mind. First, users may not be paying as 
much for 10MB disks as Plus assumes. 
Some mail-order houses advertise 10MB 
internal systems for as little as $395, 
complete with controller and mounting 
hardware. Retailers charge about $900, 
including installation. Large corporate 
purchasers probably get a slightly better 
deal. Further, PC Tech Jownal surveys 
show that its readers do buy hard disks 
through the mail and apparently are 
satisfied with the results. 

The Hardcard is ideally suited to 
mail-order sales. It is functional, reli¬ 
able, and incredibly easy to install (un¬ 
less it must be forced into a Portable 
PC—but that is not the fault of the 
Hardcard). Given that it does not re¬ 
quire the user to buy a new power sup¬ 
ply and that he does not have to throw 
out his old diskette drives to make 
room for it, the product is worth a pre¬ 
mium. At $600 the Hardcard probably 
would be a runaway bestseller; as it is, 
an additional $500 is hard to justify. 

The user will find much to like 
about the Hardcard, and it should be 
around for some time. It is technically 
and technologically sound, and an ideal 
add-on for any portable system. Plus 
should tty to get the price in line with 
the rest of the disk market so it can be 
enjoyed by more users. 

Hardcard: $1,095 

Plus Development Corporation 

1778 McCarthy Blvd. 

Milpitas, CA 95035 
408/946-3700 
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Thomas V. Hoffmann is director of advanced 
systems development for General Instrument 
Corporation in Hunt Valley>, Maryland. He is 
consulting editor to this magazine. 
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AT™ Pfantasies for your PC or XT. 



Want better speed and memory on your 
PC or XT without buying an AT? 

You’ve got it! 

Phoenix’s new Pfaster™286 co-processor 
board turns your PC or XT into a high¬ 
speed engine 60 percent faster than an 
AT. Three times faster than an XT. It even 
supports PCs with third-party hard disks. 

But that’s only the beginning. 

You can handle spreadsheets and programs 
you never thought possible. Set up RAM disks in 
both 8088 and 80286 memory for linkage editor 
overlays or super-high-speed disk caching. All with 
Pfaster286’s lmb of standard RAM, expandable to 
2mb, and dual-mode design. 

You can develop 8086/186/286 software on your XT 
faster. Execute 95 percent of the application packages 
that run on the AT, excluding those that require fancy I/O 
capabilities your PC or XT hardware just isn’t designed 
to handle. Queue multi-copy, multi-format print jobs for 
spooling. Or, switch to native 8088 mode to handle 


hardware-dependent programs and 
back again without rebooting. All with 
Pfaster286’s compatible ROM software. 
And, Pfaster286 does the job unintrusively! 
No motherboard to exchange. No wires to 
solder. No chips to pull. Just plug it into a 
standard card slot, and type the 
magic word, “PFAST!’ 
If you really didn’t want an AT in the first, 
place, just what it could do for you, call or 
write: Phoenix Computer Products Corp., 
320 Norwood Park South, Norwood, MA 
02062; (800) 344-7200. In Massachusetts, 

617-762-5030. 

Programmers’ Pfantasies™ 


XT and AT are trademarks of International Business Machines Corporation. Pfastcr286 and Programmers' Pfantasies are trademarks of Phoenix Computer Products Corporation. 

For the Ferrari aficionado: yes, we know this is a rear engine car. We are showing the addition of a second engine to symbolize how Pfaster can be added to your PC or XT to increase performance. 
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THE 

GREAT ESCAPE! 


I N T E L E I G E N C E T II A T M E A IN S BUSINESS. 


FROM IVORY TOWERS AND 
COLI) COMPUTER ROOMS TO 
THE WARMTH OF YOUR OFFICE. 

Artificial intelligence for business 
has arrived in a revolutionary new 
product. . .Guru. 

At last, artificial intelligence designed espe¬ 
cially for business! Guru brings together expert 
system capabilities of artificial intelligence, 
the productivity of familiar business computing 
tools and the ease of communicating with 
your computer using menus, commands or plain 
English. All available in a single, integrated 
program. 

Guru works like human experts, considering 
uncertainties, reasoning through forward 
and backward chaining, asking for more infor¬ 
mation when needed, and explaining its 
recommendations. 

Guru’s expert system works hand-in-hand 
with all the familiar business computing tools 
like spreadsheets, statistical analysis, business 
graphics and a programming language, always 
available for both expert consultation and your 
everyday business computing needs. 

Best of all, you won’t need to learn LISP or 
PROLOG or buy fancy computers. . Guru runs 
on your PC and communicates in plain English! 
Guru is artificial intelligence that means business. 

For more information, call or write Micro Data 
Base Systems, Inc./Marketing & Sales, PO. Box 
248, Lafayette, IN, 47902, 317/463-2581, Telex 
209147 ISEUR. 


mdbs is a registered trademark and Guru is a trademark of Micro Data Base Systems, Inc., PO. Box 248, Lafayette, IN, 47902 


IllUDs 


ii. 
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While it is not 
revolutionary, IBM’s 
new fixed-disk drive 
for the PC/AT 
model 239provides 
the user with an 
easy-to-install mass 
storage option. 



THOMAS V. HOFFMANN 


I BM’s new 30MB fixed disk for the 
PC/AT is as noteworthy for the ques¬ 
tions it provokes as it is for the 
answers it provides. The disk debuted 
with the model 239 AT, a system that of¬ 
fers not only this larger fixed disk, but 
also a new keyboard and ROM. The 
model 239 system board uses industry- 
standard 236KB dynamic RAM chips in¬ 
stead of the 128KB piggyback modules 
built from two 64KB chips that were 
used in the original AT. The new ROM 
supports the 14 standard types of fixed 
disks and the new 30MB drive, as well 
as several others (see table 1). 

The 30MB disk is available as an 
upgrade kit that can be installed as 
either drive C: or drive D: in the origi¬ 
nal AT, or as drive D: in the model 239. 
Thus, it is now possible to have an 


all-IBM AT with 0-, 20-, 30-, 40-, 50-, or 
60MB of fixed-disk storage built from 
various combinations of the two 
available disk capacities. 

The list price for the model 239 AT 
is $5,995, only $200 more than that for 
the 20MB model 099. The 30MB up¬ 
grade kit is $1,795, again only $200 
more than its 20MB counterpart. This 
$200 price difference should widen, 
however, because IBM will have been 
offering lower dealer prices on the 
20MB model 099 ATs throughout the 
fourth quarter of 1985. A decrease in 
the consumer price of the model 099 
should follow early in 1986. 

Both the 20MB and the 30MB IBM 
disks have retractable heads that move 
to a safe landing zone when power is 
shut off. A park utility is not necessary. 
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TABLE 1: Disk Types Supported by AT BIOS 


DISK 

TYPE 

CYLINDERS 

HEADS 

WRITE 

PRECOMP 

LANDING 

ZONE 

CAPACITY 

(MB) 

1 

306 

4 

128 

305 

10,653,696 

2 

615 

4 

300 

615 

21,411,840 

3 

615 

6 

300 

615 

32,117,760 

4 

940 

8 

512 

940 

65,454,080 

5 

940 

6 

512 

940 

49,090,560 

6 

615 

4 

none 

615 

21,411,840 

7 

462 

8 

256 

511 

32,169,984 

8 

733 

5 

none 

733 

31,900,160 

9 

900 

15 

none 

901 

117,504,000 

10 

820 

3 

none 

820 

21,411,840 

11 

855 

5 

none 

855 

37,209,600 

12 

855 

7 

none 

855 

52,093,440 

13 

306 

8 

128 

319 

21,307,392 

14 

733 

7 

none 

733 

44,660,224 

15 

0 

0 

0 

0 

0 

16 

612 

4 

0 

663 

21,307,392 

17 

977 

5 

300 

977 

42,519,040 

18 

977 

7 

none 

977 

59,526,656 

19 

1,024 

7 

512 

1,023 

62,390,272 

20 

733 

5 

300 

732 

31,900,160 

21 

733 

7 

300 

732 

44,660,224 

22 

733 

5 

300 

733 

31,900,160 

23 

306 

4 

0 

336 

10,653,696 


The disk table in the ROM BIOS of the model 239 AT defines the hard disk types 
that are shown here. The new types are numbered from 16 through 23. 


The PC Bus: 

Cost-Effective, 

Board-Level 

Solution 

To 

System 

Integration 



Get your dedicated system to 
market months sooner with the PC 
Bus. Full board-level implementa¬ 
tion by I-Bus lets you plug together 
system components from hundreds 
of PC Bus board manufacturers, and 
directly execute software developed 
on and for the IBM® PC. 

I-Bus has board-level CPU’s with 
8088 or 80188 processors, full disk 
or diskless operation and up to 160K 
of EPROM, 256K of RAM on board. 
We have the most complete line of 
system packaging for the PC Bus, too. 

Start cutting your schedule 
today—give us a call today at 
(800) 382-4229. In California, call 



SYSTEMS 


9235 Chesapeake Drive 
San Diego, CA 92123 
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For testing, the 30MB upgrade kit 
was installed in a model 099 AT with a 
20MB fixed disk and two diskette 
drives. The 30MB disk, a full-height 
drive, bore a striking resemblance to 
the 20MB drive already installed, which 
also was manufactured by IBM. IBM 
uses several sources for its PC 
components, and, as a result, the drives 
installed in a particular system actually 
may have been manufactured by some 
other company. 

In addition to the drive, the up¬ 
grade kit contains a new set of ROM 
BIOS modules, a data cable to connect 
the drive to the fixed-disk adapter, a 
keeper bar that holds the drive in place, 
installation instructions, a diagnostic 
disk (version 2.0), and updated pages 
for the “Testing Your System” section of 
the Guide to Operations. 

READY TO INSTALL 

The installation instructions begin with 
a warning that the IBM limited warranty 
(which is good for one year, just as 
with the AT) applies only to properly 
installed options and recommend that 
the user allow IBM or an authorized 
dealer to install the system. Most cus¬ 
tomers probably would prefer that the 
dealer install the disk; the operation is 


not difficult, but oversights (such as for¬ 
getting to remove the terminating resis¬ 
tor pack from drive D-.) are always a 
danger. However, the instructions are 
detailed and illustrated, and most users 
should find them quite helpful. 

If a systems ROM BIOS is dated 
earlier than June 10, 1985, it must be 
replaced prior to installation of the new 
drive. However, the kit provided with 
the drive contains no tools for remov¬ 
ing or inserting ROM modules. 

Installing the disk itself is a 
straightforward operation that requires 
only a screwdriver and the proper 
cables. Because the 30MB drive is full 
height, the second diskette, drive in the 
system used for testing had to be 
removed to make room for the instal¬ 
lation of the new drive. 

After eveything has been connected 
properly, the SETUP program on the 
diagnostic disk must be run to record 
the new system configuration. The in¬ 
structions suggest using the SETUP pro¬ 
gram provided on the advanced diag¬ 
nostic disk that comes with the Hard¬ 
ware Maintenance and Service Manual. 
However, for this review, the SETUP on 
the diagnostic disk included with the 
new drive was used because it is a 
more recent version. 
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TABLE 2: Benchmark Results 


MACHINE 

IBM 20MB 
FIXED DISK 

IBM 30MB 
FIXED DISK 

IBM PC/XT 
FIXED DISK 

SEQUENTIAL READ 




1 sector 

4 

4 

22 

8 sectors 

26 

26 

71 

16 sectors 

31 

49 

126 

24 sectors 

77 

76 

187 

RANDOM READ 




1 sector 




0.10 

36 

34 

70 

0.33 

43 

51 

120 

0.50 

57 

60 

160 

0.90 

66 

59 

240 

8 sectors 




0.10 

58 

63 

120 

0.33 

66 

71 

160 

0.50 

77 

81 

210 

0.90 

90 

80 

300 

INTERLEAVE FACTOR 

2 

2 

6 


a Results for IBM 20MB and 30MB fixed disks were obtained on a 6 mHz PC!AT. 


Benchmark results for the 20MB and the 30MB hard disk drives are shown here in 
comparison with those for the PC/XT hard disk. The 30MB disk performed well. 


The label on the front of the disk 
drive showed eight bad spots (the 
20MB disk used for testing had no bad 
spots) and a type code of 20. The old 
SETUP program allowed type codes 
only from 1 through 13; the new one 
prompted for codes from 1 through 47. 
After SETUP, FDISK and FORMAT were 
run (which took 4 minutes, 15 seconds) 
and the system was ready. 

A 30MB disk has a capacity of at 
least 30,000,000 bytes, usually more. 

The type 20 disk has 733 cylinders and 
5 heads. Each track of 512 bytes is for¬ 
matted with 17 sectors; thus, the maxi¬ 
mum number of bytes available is 
31,900,160. The amount of usable space, 
which does not include boot blocks, 
bad track tables, the root directory, 

FATs, and other overhead, is 31,768,576 
bytes, minus the bytes that are in the 
eight bad spots on the test disk. 

The 30MB disk drive performed 
well in the PC Tech Journal disk-drive 
benchmarks (see “Fixed-Disk Bench¬ 
marks,” William J. Hunt, November 
1984, p. 64); it produced times that 
were slightly faster than those for the 
20MB drive. (See table 2.) 

NEW ROM VERSUS OLD 

When IBM introduces a new ROM BIOS 
for a member of the PC family, ques¬ 
tions arise: Why now? What has been 
changed? What bugs have been fixed? 
What hidden features have been added? 
IBM’s listings, which usually help to 
provide the answers to some of these 


questions, have not yet been published 
for this new ROM. However, some 
information is available. 

The ROM in the AT provides 64KB 
of memory, 32KB of which is used to 
contain the Cassette BASIC interpreter. 
Both the old and the new AT ROMs use 
BASIC version C1.10—no change there. 

The uppermost 8KB of the AT ROM 
BIOS, from F000:E000 to F000:FFFF, is 
made up primarily of error message 
text, tables, and entry points that pro¬ 
vide compatibility with the original PC 
ROM. The number of existing programs 
that presume the locations of various 
ROM routines and interrupt service rou¬ 
tines has prompted IBM to preserve 
those entry points, if only to serve as 
jumps to new locations where the work 
actually is performed. 

Differences between the top 8KB 
of the old and the new ROMs indicate 
that the new version is the product of 
source changes, not simply a few 
patches. For example, the text of the 
error messages has been rearranged 
and is now stored in order by error 
code number. Many jump tables and in¬ 
terrupt vector tables point to routines 
in the lower 24KB that have been 
moved to new locations. Some routines 
have been changed slightly, some have 
been reordered. The ASCII-encoded 
identification numbers, the copyright 
notice, and the date code have been up¬ 
dated (the new date code is 6/10/85). 

The only functional difference an¬ 
nounced by IBM is the support for the 


FORTRAN 

PROGRAMMERS 



EVER FEEL LIKE YOUR 
PROGRAM WILL NEVER 
FINISH COMPILING? 

Your valuable time is spent waiting 
endlessly for your programs to com¬ 
pile. As your waiting increases you fall 
further and further behind on your PC 
FORTRAN project. 

If pride in your work and meeting 
deadlines are important to you then 
you can’t afford to be without F77L 
any longer. With F77L we have not 
only developed an unbelievably fast 
compiler but we did it without sacri¬ 
ficing features, diagnostics, or the 
speed of execution. This uncompro¬ 
mising attitude is evident in the 
quality and performance of F77L. 
Whether you are downloading from 
mainframes or developing on the 
personal computer, you can 
appreciate the importance of 
compiler speed. 


PHONE FOR DETAILS about 
VERSION 2.00 and our NEW MANUAL 

F77L 

“THE PROGRAMMER S FORTRAN” 

$477.00 

Requires: PC/MS-DOS, 256K, 8087 

TO ORDER OR FOR MORE INFORMATION 

(213) 541-1200 

] Lahey Computer Systems, Inc. 

] 31244 Palos Verdes Drive West 
^ Suite #243 

> Rancho Palos Verdes, CA 90274 
Serving the FORTRAN community since 1969 
NUMBER TWO IN A SERIES OF ADS 
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Brand New From Peter Norton 
A PROGRAMMER’S EDITOR 


only 



that’s lightning fast with the hot 
features programmers need 


Direct from the 
man who gave you 
The Norton Utilities, 
Inside the IBM PC, 
and the Peter Norton 
Programmer’s Guide. 


sNORTON 

EDITOR 



This is the program¬ 
mer’s editor that I wished 
I’d had when I wrote my 
Norton Utilities. You can 
program your way to 
glory with The Norton 
Editor.” 




Easily customized, and saved 
Split-screen editing 

A wonderful condensed/outline display 
Great for assembler, Pascal and C 

Peter Norton, 2210 Wilshire Blvd., #186 
Santa Monica, CA 90403,213-826-8032 
Visa, MasterCard and phone orders welcome 
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Dll.DAT*, 

The Only Disassembler 
That Tracks Down DATA!!! 


• Fully disassembles both .EXE and .COM files! 

• Performs recursive flow- and Segment Register data-trace to determine SEGMENT, 
PROC & Data Areas (even within 'CODE' segments)! 

• Outputs appropriate SEGMENT and PROC pseudo-ops at proper places within the 
assembly-language output! 

• Outputs data areas using most appropriate form of DB or DW (ASCII printable text 
as a character string, others as their hex value). 

• Chooses data lengths (DB or DW) to match byte or word data references in code, 
allowing most memory references to be free of BYTE or WORD length operators. 

• Outputs large, all-zero areas with “DB/DW nn DUP (?)” to prevent excessive out¬ 
put from large buffers, uninitialized arrays, etc. 

• Fully labels both code and data. Labels are of the form 'Hxxxxx', where 'xxxxx' is 
the hex offset of labelled item from the beginning of the program. 

• Outputs code, data & pseudo-ops in IBM* ASM or MASM assembler format. 
(Output may be directed to display, printer, and/or disk.) 

• For IBM* PC*/XT* & compatibles, 128K+ RAM, 1 or more disks, DOS 2.x. 

#8634-20 PC-DISnDATa 1.0 (SSDD 5-Va" diskette) and manual .$145 

U.S. Funds Only. Add $3 shipping (U.S. & Canada), $10 (overseas air) per item. Ohio residents 

please add 6% sales tax. ’Registered trademark, IBM Corporation 

To order, phone (513) 435-4480 (M-F, 9 A.M.-5 P.M. EST), or 
send check, money order, or VISA/MasterCard information 
(name, street address (no P.O. Box please), card number, 
expiration date, and your telephone number) to: 

PRO/AM SOFTWARE _ 

220 Cardigan Road Professional Software for 

Software Centerville, OH 45459 



both Novice and Expert 
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new 30MB disk drive. The original ROM 
BIOS supported four nominal 30MB 
drives (see table 1), but none of these 
has the same parameters as the type 20 
drive in the upgrade kit (although type 
8 differs only in its write precompensa¬ 
tion value). The original ROM defined 
disk types 1 through 14 and reserved 
type 13. The ROM can support a total of 
47 disk types. Version 2.0 of the diag¬ 
nostic disk accepts disk types 1 through 
47; the new ROM defines only types 1 
through 23 (as with the original ROM, 
type 15 is reserved). 

Because the new ROM supports 
more than 15 fixed-disk types, changes 
in the configuration set-up code are re¬ 
quired. The original ROM used only 
four bits to store a type code; it packed 
the types for drives C: and D: into a sin¬ 
gle byte. Other routines show signs of 
minor improvement, also. The timer in¬ 
terrupt routine now disables interrupts 
before it issues the EOI (end of inter¬ 
rupt) command to the 8259A interrupt 
controller; the original version left 
interrupts enabled. The print screen 
routine (software interrupt 5) sends a 
carriage return followed by a line feed 
to the printer after each line of text; the 
old version sent the line feed first, fol¬ 
lowed by a carriage return. 

Of greater concern, particularly to 
those who have replaced the original 
crystals in their ATs with faster ones to 
boost performance, is the news that the 
new ROM fixes the clock speed at 6 
mHz. The IBM technical documentation 
states, “Note: Installation of the 30MB 
Fixed Disk Upgrade Kit will fix the 
microprocessor clock speed at 6 mHz.” 
This indicates some code in the new 
ROM will not work at speeds greater 
than 6 mHz, possibly a side effect of a 
change to improve the reliability of 
some device control code (such as ad¬ 
ding a software time-out). 

The new 30MB fixed disk and 
model 239 AT are not revolutionary. 
They are, however, small improvements 
to IBM’s PC family that give users in¬ 
creased versatility. 

239 AT: $5,995 
30MB upgrade kit: $1,795 
IBM Corporation 
5201 S. Congress Avenue 
Boca Raton, FL 33432' 

Contact the local IBM dealer; 

800/426-2468 
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Thomas V. Hojfmatm is the director of 
advanced systems development for General 
Instrument Corporation. He is consulting 
editor for this magazine. 
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The World’s 
Best Selling 
Multi-User 
Database 


For Five Years 
Running. 



DataFlex versions are available 
for all popular single-user 
and multi-user operating systems, 
including Xenix. 

For a free copy of this poster 
(minus ad copy), write Data 
Access Corp. or leave a message 
on our Bulletin Board System: 

(305)238-0640. 

DATA ACCESS CORPORATION 

8525 S.W. 129th Terrace, Miami, FL 33156-6565 (305) 238-0012, Telex 469021 DATA ACCESS Cl 
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"Blessed are the Pessimists; 
for they hath made backups/' 

— Exasperated 1:16 


Introducing COREtape™ Model CT60i. 

For your IBM PC, XT, AT and just about everyone else. 





COREtape™ also works with batch file commands you 
create, allowing your custom programs to automatically con¬ 
trol operations. Our WAIT/TIME feature allows operations 
in your BATCH file to be initiated at a time you specify! 

YOU CAN TAKE IT WITH YOU. 

Roughly the size of a paperback book, each CORE¬ 
tape™ cartridge holds 60 MB of data. Larger files automati¬ 
cally record on next cartridge. It's fast, transportable, easy 
to use and incredibly reliable. 


TAPE SOFTWARE WORTH 
WRITING HOME ABOUT. 

We gave COREtape™ all the features of the best tape 
systems, and more. You can BACKUP the average 10 MB 
system in less than three minutes. COREtape's FILE-BY- 
FILE mode saves you even more time by optionally backing 
up only the files that have changed. And unlike other tape 
backup systems, COREtape™ allows SELECTIVE RESTORE 
from an IMAGE backup, saving much time and tedium. 


IT'S ALL ON THE MENU. 

COREtape™ was designed by folks well aware of the 
user-hostile software common to other backup systems. So 
we made the COREtape™ system software 100% MENU 
driven. Just a few keystrokes and ..Zaaaap! Your data is on 
its way. With COREtape™, even a novice can make a suc¬ 
cessful backup. 

In fact, our extensive documentation is unnecessary. 

If you need help, even that's on line. We feature the most 
comprehensive MENU driven 
HELP FACILITY that covers every 
aspect of COREtape MENU opera¬ 
tions. Hit a key, get an answer. 


DO IT YOURSELF. 

COREtape™ is complete; the drive, controller, cable 
and easier-than-pie software are all in the kit. COREtape™ 
works with IBM PCs, XTs, ATs, and anyone else using the 
standard IBM PC bus running PC/MS DOS or XENIX. If 
you can read, you can install COREtape™. If you'd rather 
not, your dealer will be glad to. 

In either case, COREtape is a tape you can live with, 
because we live with it everyday. 

So see your local dealer, or call 
us directly. You have nothing 
to lose. And everything to save. 



7171 North Federal Highway Boca Raton, Florida 33431 

_ 305/997-6055 Telex: 315 809 CORE 1NTL DEBE _ 

® 1QS5 CORE International, Inc. COREtape T “ is a trademark of CORE International. Inc. IBM is a registered trademark of International Business Machines Corporation 
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AT&T’s System V 
specification begins to 
establish a standard 
UNIX base; VENIX 
brings the new 
standard to the PC. 


ENIX: 

Setting UNIX 
Standards 


AUGIE HANSEN 


V enturCom has brought to market 
the first UNIX System-V compati¬ 
ble operating system that runs on 
the PC/XT and PC/AT. VENIX is a port of 
AT&T sources to the PC family and to 
several other microcomputer and mini¬ 
computer products. Along the way, 
some features have been added to per¬ 
mit access to DOS programs and data 
files; a sprinkling of specialty programs 
has been included as well. Other Sys¬ 
tem V release 2 products from the Santa 
Cruz Operation and IBM (via Microsoft 
and Interactive Systems) have been an¬ 
nounced or will be shortly. 

So why all the interest in System V? 
Mostly this is a matter of setting stan¬ 
dards to avert long-term disarray in the 
UNIX community. Viewed from a dis¬ 
tance, UNIX has taken on a Hydra-like 
appearance because of efforts by third 
parties and AT&T itself to make UNIX 
do things its designers never intended. 


Offshoots of the seventh edition 
(called version 7), with many Berkeley 
extensions, are hot in scientific and 
CAD/CAM circles because of additions 
made in graphics support, among other 
things. Other UNIX vendors have added 
helpful realtime features, usually at the 
expense of multitasking performance. 
Still others have emphasized modifica¬ 
tions to the file system to facilitate data¬ 
base applications. (See “Reflections of 
UNIX,” Augie Hansen, PC Tech Journal , 
May, 1985, p. 54, for an overview of sev¬ 
eral PC UNIX systems.) 

The AT&T System V Interface Defi¬ 
nition (which is discussed in the side- 
bar that accompanies this article) is the 
intended rallying point for present and 
future UNIX systems development. Al¬ 
ready Sun Microsystems and Microsoft 
have entered into agreements with 
AT&T regarding the convergence of 
their respective systems into one that is 
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common at the core. However, some 
differences among operating system and 
application extensions are welcome and 
to be expected, in order to distinguish 
various products and to accommodate 
real market demands for specialized 
features and functions. 

AT&T’s 3B2 supermicrocomputer 
and 7300 UNIX PC are substantially im¬ 
pacting the perception of System V as a 
standard for UNIX, VENIX, XENIX, and 
other systems based on UNIX. The 
promise of source code compatibility 
across a wide range of machines is an 
important consideration to a company 
preparing an applications product for 
market. Because these machines run 
AT&T’s System V release 2 operating 
system, it is possible to recompile the 
programs without changing the source 
code. Of course, if a program depends 
on nonstandard extensions, such as bit¬ 
mapped display features and the user 
agent, then porting will require addi¬ 
tional work to revise the interface. 

Object code compatibility across 
machines that use compatible proces¬ 
sors, such as those in the Intel family, is 
an added bonus. The System V standard 
specifies source code compatibility, but 
it took some ingenuity to achieve object 
code compatibility. To illustrate, a 
program written and compiled on a 
VENIX/86 system (PC/XT) can be moved 
unchanged to a VENIX/286 engine (PC/ 
AT) and run in protected mode—no 
need to recompile or patch. A defective 
program that could render an XT use¬ 
less will cause only a memory protec¬ 
tion violation and a debugging core 
dump when run on the AT. 

VENIX is available for two broad 
classes of machines: the Intel micropro¬ 
cessors (8086/88, 80186/88, 80286) used 
in the IBM PC, XT, AT, and many com¬ 
patibles; and the DEC processors used 
in the Pro 330/380, PDP-11-series, and 
LSI-11 computers. 

The VENIX System V product is 
large (because System V is large). The 
PC versions consume approximately 
9MB of disk storage if all of the oper¬ 
ating system features and optional pro¬ 
grams are installed. On a PC or XT 
equipped with a 10MB hard disk, this 
leaves little room for user applications 
and data files. A system administrator 
may reserve more disk space for users 
by eliminating unnecessary files. 
VenturCom offers guidance regarding 
disk space conservation in the notes 
that accompany release 2. 

The company recommends a mini¬ 
mum of 236KB RAM and 10MB on a 
hard disk, but systems with more than 
one user will require at least 512KB of 


TABLE 1: Upgrading 2.0 


CHANGED COMMANDS 

cu 

echo 

login 

Is 

nroff 

ps 

stty 

sum 

(ratfor compiler is omitted) 

CHANGED SYSTEM CALLS 

access 

alarm 

ioctl 

signal 

(sema mechanism has been dropped 
in favor of “counting”) 

CHANGED SUBROUTINES" 

curses 

fopen 

printf 

realloc 

string 

a In the C language and standard I/O libraries. 


VENEX 2.0 programs will run under 
VENIX System V release 2 without 
major revisions. However, some ver¬ 
sion 2.0 commands behave differently 
under System V. These upward 
compatibility snags are listed above. 


main memory and 20MB on the hard 
disk to accommodate any serious work. 

The VENIX documentation is 
complete and well written. Much of it 
is reproduced from the original AT&T 
distribution, although some portions, 
especially those that are related to sys¬ 
tem administration, were rewritten or 
heavily revised by the VenturCom staff. 
Four very full 6^-inch-by-9-inch ring 
binders hold the information, most of 
which has been typeset. 

The software is distributed on a set 
of 21 diskettes. One contains the trans¬ 
fer programs that begin the installation 
process; diskettes A through F hold the 
system files; and diskettes 1 through 13 
contain the user files. One floppy disk 
contains machine-dependent programs. 
Except for the last, the diskettes are 
identical for the XT and AT installations. 
It takes about an hour to prepare the 
hard disk and to install the entire 
VENEX system on an AT. A much slower 
disk on an XT-compatible machine can 
add 10 to 15 minutes to that time. 

Owners of older VENEX versions 
should note that mountable file systems 


and dump-format diskettes are not 
transportable between old versions and 
VENEX System V. VenturCom recom¬ 
mends saving source and data files 
using tar before installing the new sys¬ 
tem. Table 1 is a summary of command 
changes from VENEX version 2.0 to 
VENEX System V release 2 that could 
cause upward compatibility problems. 
System V enhancements that pose no 
such problems are listed in table 2. The 
changes include enhancements to com¬ 
mands, many entirely new commands 
and function calls, and enhancements to 
system calls and device drivers. 

The VENIX quadscreen feature uses 
display memory buffers on the color 
graphics adapter. The feature is not 
available on monochrome-only systems, 
however, because monochrome adapt¬ 
ers provide no additional memory for 
paging. This approach differs from the 
multiscreen virtual console feature of 
SCO’s XENIX, which uses buffers in 
main memory for each virtual console. 
Although the latter method consumes 
4KB per console, it makes the feature 
available on any display system. 

CONNECTIONS 

VENEX provides a means of exchanging 
data with DOS, but the interface is only 
marginally useful. Table 3 lists and de¬ 
scribes the DOS interface commands. 
This add-on capability is not well de¬ 
signed (from the user’s perspective), 
nor has it been fully debugged. How¬ 
ever, VenturCom has been responsive 
to problems reported during this re¬ 
view and some of the bugs that were 
discovered have been fixed. 

One problem with the DOS inter¬ 
face is that it is cumbersome. Except in 
rare cases, the user must indicate DOS 
files to VENEX by prefixing path names 
with dos! and VENEX path names by 
prefixing specified paths with venix!. 
This seems unnecessary because in 
most situations the command context 
renders this information redundant. The 
respective DOS interfaces of PC/EX and 
XENIX are superior overall. 

The DOS interface also has prob¬ 
lems performing file copies that use 
wild-card specifications. A bug in the in¬ 
terface involving diskette volume labels 
and recursion along a directory path 
name has been fixed, but VENEX still 
has problems copying a set of files out 
of a subdirectory on a floppy disk. 

The uucp (UNEX-to-UNEX copy) 
and cu (call UNIX) programs provide 
the primary connections to other 
computer systems and networks. The 
setline, modem, and ttystate commands 
are used to allocate, enable and disable, 
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TABLE 2 I VENIX System V Enhancements 


NEW COMMANDS 

id 

peat, unpack 

asa 

iperm 

red (ed) 

batch (at) 

ipcs 

regemp 

cflow 

killall 

rsh (sh) 

cpio 

labelit (volcopy) 

sees* 

crontab 

line 

setline 

csplit 

logname 

tic 

ctags 

mkstr 

tput 

ctrace 

mm 

ttysate 

cut 

mmchek 

uname 

cxref 

modem 

volcopy 

dirname (basename) 

newform 

whodo 

env 

news 

xargs 

fsplit 

nl 

xstr 

getopt 

pack 


head 



COMMAND ENHANCEMENTS 



The following commands have new or changed options and added features: 

cat 

lint 

sort 

cc 

IP 

vi 

cu 

Pi¬ 

who 

id 

sh 


NEW SYSTEM CALLS 



In addition to named pipes (FIFOs), VENIX adds the following: 

rncti 

msgget 

uname 

getpgrp (getpid) 

msgop 

ustat 

lockf 

setpgrp 


msgctl 

ulimit 


SYSTEM CALI ENHANCEMENTS 


These calls now conform with the System V interface definition: 

chown 



signal 



DRIVER ENHANCEMENTS 



• Improved bad-track remapping for hard disks 


• ANSI control sequences for the console drivers 


• OS kernel reconfiguration is permitted using config 

° sees is the source control system composed of the following commands: 

admin 

get 

sccsdiff 

ede 

help 

unget 

comb 

rmdel 

val 

delta 

sact 

what 


These System V enhancements cause no upward compatibility problems. 


and initialize PC ports for uucp/cu 
usage. The programs worked fine for 
setting up and running dial-out connec¬ 
tions. An external Hayes-compatible 
modem worked correctly with no modi¬ 
fication of the /usr/lib/uucp/L-modems 
modem definition file entry. 

Additional ports may be used, such 
as those provided on quad-port and 
eight-port boards. The maximum num¬ 
ber of licensed users specified in the 
purchase agreement is enforced in the 
software; the enforcement algorithm 
allows for the use of dial-in and dial-out 
ports for machine-to-machine communi¬ 
cations, which do not count against the 
licensed user limit. 


PERFORMANCE 

VENIX is a good performer in the com¬ 
piler benchmarks (see table 4). The AT 
system used had a 20MB hard disk (37- 
millisecond average access time) and 
1.64MB of RAM. The XT system had a 
10MB hard disk (85-millisecond average 
access time) and 576KB of memory. 
VENIX recognizes the presence of the 
additional RAM and uses it effectively. 
These simple tests highlight some im¬ 
portant aspects of operating system per¬ 
formance. (Note that these results can 
be compared with those for XENIX in 
“XENIX for the XT,” Augie Hansen, June 
1985, p. 129 and for PC/EX in “PQIX,” 
Augie Hansen, July 1985, p. 80.) 


Instant-C: 
The Fastest 
Interpreter for C 

Runs your programs 50 
to 500 times faster than 
any other C language 
interpreter. 

4 ny C interpreter can save you compile 
14.and link time when developing your 
programs. But only Instant-C saves 
your time by running your program at 
compiled-code speed. 

Fastest Development. A program 
that runs in one second when compiled 
with an optimizing compiler runs in 
two or three seconds with Instant-C. 
Other interpreters will run the same 
program in two minutes. Or even ten 
minutes. Don’t trade slow compiling 
and linking for slow testing and debug¬ 
ging. Only Instant-C will let you edit, 
test, and debug at the fastest possible 
speeds. 

Fastest Testing. Instant-C immedi¬ 
ately executes any C expression, state¬ 
ment, or function call, and display the 
results. Learn C, or test your programs 
faster than ever before. 

Fastest Debugging. Instant-C gives 
you the best source-level debugger for 
C. Single-step by source statement, or 
set any number of conditional break¬ 
points throughout your program. Errors 
always show the source statements 
involved. Once you find the problem, 
test the correction in seconds. 

Fastest Programming. Instant-C 

can directly generate executable files, 
supports full K & R standard C, comes 
with complete library source, and works 
under PC-D0S, MS-DOS, or CP/M-86. 
Instant-C gives you working well- 
tested programs faster than any other 
programming tool. Satisfaction guar¬ 
anteed, or your money back in first 
31 days. Instant-C is S495. 

Rational 

Systems, Inc. 

P.0. Box 480 
Natick, MA 01760 
(617) 653-6194 
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TABLE 3: DOS Interface Commands 


COMMAND NAME 

DESCRIPTION 

dos 

Invoke a DOS shell. Prompts with dos: and accepts the 
commands shown below. X (the equivalent of BREAK) 
returns control to the VENIX shell. 

dosdel 

Delete named files from the DOS diskette. 

dosdir 

Displays information about files and directories on the 

DOS diskette. 

doscopy 

Copies files between DOS diskettes and the VENIX file 
systems. The -a option is required to correctly handle 
ASCII files that require conversion of the DOS CR/NL 
pair to the VENIX NL convention and the reverse. 

dosren 

Rename a DOS file. 

dostype 

Display the contents of a DOS file or a list of files. This 
command does not support I/O redirection. 


The VENIX/DOS interface is not well designed, nor has it been fully debugged. 
Except in rare cases, the user must indicate DOS files to VENIX by prefixing path 
names with dos! and VENIX path names by prefixing specified paths with venix!. 


Because VENIX apparently uses 
identical names for temporary files in 
the /tmp directory during compiles, it 
had problems with the multitasking 
tests. When one compile job clears its 
temporary files, it also deletes those of 
other compiles spawned by the same 
parent shell, making it impossible to 
run concurrent background or fore¬ 
ground/background compiles. Dissim¬ 
ilar jobs running concurrently (back¬ 
ground printing or compile with fore¬ 
ground editing, for example) do not 
interfere with each other in this way. 

VENEX’s implementation of the vi 
editor contains a few bugs that Ventur- 
Com is working to eliminate: a time-out 
problem on the Esc key used to termi¬ 
nate insert-mode operation, and a 
lock-up condition when showmatch is 
set and a matching opening brace, 
parenthesis, or bracket is highlighted. 
However, the editor loads quickly and 
seemed well behaved in all other re¬ 
spects. Further, unlike the editors with 
other UNIX-based systems, this vi editor 
implements auxiliary keypad arrows 
and PgUp/PgDn keys. 

SYSTEM DIFFERENCES 

The VENIX designers tried to follow the 
interface definition of UNIX System V; 
they succeeded in all but three areas. 
These intentional departures from the 
standard should be noted: 

• First, the alarm functions, sleep( ) and 
alarm( ), use unsigned arguments in 
System V release 2, but are signed un¬ 
der VENIX to permit the use of nega¬ 
tive numbers to specify clock-tick du¬ 
rations. This permits finer grained al¬ 
arm and sleep settings (to one-sixtieth 


of a second) than the whole seconds 
of the UNIX specification, and is use¬ 
ful in realtime applications. VENIX 
supports realtime via the nice com¬ 
mand, which allows only the super 
user (root) to specify negative incre¬ 
ments to obtain higher priorities for 
some processes. 

Second, VENIX does not accept the 
use of control characters in path 
names. Instead, it replaces each such 
character it encounters with a sharp 
sign (#). Because using control char¬ 
acters in file and directory names is 
usually accidental (and a poor prac¬ 
tice if done intentionally), this is 
probably a good idea. 

Third, in the area of shared memory, 
VENIX uses what VenturCom calls a 


“functionally superior” method. 
Primarily, this method permits a com¬ 
patible interface to share memory 
across Intel and DEC architectures, 
but it is not source-code compatible 
with the System V release 2 interface 
definition. The superiority of this 
method lies in its ability to access 
shared data segments that exceed the 
allotted 64KB address space. 

AT&T’s curses and terminfo are the 
heart of the virtual terminal interface 
used by VENIX. This version of curses, 
originally developed at the University of 
California at Berkeley has been rewrit¬ 
ten by AT&T to work with a greater 
range of terminals and capabilities and 
to use a compiled terminal database for 
greater speed of loading and execution. 


ATTENTION TURBO PASCAL PROGRAMMERS 


“Excellentproduct... best 
screen manager I’ve ever 
seen in any language. 


Don A. Williams 
Finance & Administration 
Honeywell 




“The word professional 
most certainly describes 
the capabilities this sub¬ 
routine library provides 
for implementing inter¬ 
rupt service and pop-up 
routines. ” 

Computer Language Magazine 


Get the tools that have no competition. 


TURBO PROFESSIONAL’S easy to use routines let you... 
write safe, “sidekickable” routines that can use DOS 

• execute DOS commands from Turbo • create super-fast 
windowed displays • service interrupts without assembler 

• make your own keyboard enhancers • allocate memory 
from DOS • print concurrently with DOS 3.x. 

Complete with 109 + routines, manual, source code to 
Super Macs keyboard enhancer, and many example 
programs. 

OnlyS49-95 + S5.00 shipping & handling 
Visa, MasterCard OK 

Order now! f Sunny Hill Software 

(206) 367-0650 




13732 Midvale North Suite 206 
Seattle, Washington 98133 


Requires Turbo for compatibles. Turbo Pascal & Sidekick Trademark Borland Inti. 
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Kimtron 

MULTI-USER SOLUTION 


for IBM PC, XT, AT 



Compare 


and Multi-Processor implementa¬ 
tion under PC DOS, MS DOS, 
UNIX, XENIX, CPM 86, Multilink, 
Concurrent PC DOS, and other 
compatible multi-user operating 
systems. 

Kimtron's multi-user solution may 
be tailored for cost effectiveness; 
as low as $1095 for an additional 
user, and for speeds more than ten 
times faster than LAN. You can add 
one or as many as 31 additional 
users per PC. Kimtron delivers the 
future now by allowing an ever- 
widening network of multi-user 
PC's. 

The KT-7/PC may be comple¬ 
mented with one (or more) I/O 
Card, Memory Card, 8086 Speed 


The Multi-User Solution of the 
future is now available. 

Convert your IBM PC, XT, AT or 
Compatibles to a true multi-user 
system while maintaining display, 
keyboard and software compati¬ 
bility. 

Since the KT-7/PC display is the 
same as your PC monochrome 
monitor, with its look-alike 
keyboard, operators will feel 
they're using an IBM PC and can 
also use the same software manual. 
Kimtron's multi-user solution in¬ 
cludes file and record locking, 
shared data access, and commun¬ 
ication between users. It is the 
intelligent alternative. 

The KT-7/PC supports Time 
Sharing, Enhanced Time Sharing 


Enhancer Card, 80286 AT Card, 
8088 Multi-Processor Card, 80186 
Speed Enhancer Card, 68000 
Card, and related software. 

For more information about Kim¬ 
tron's Multi-User Solution, or 
general video data terminals for 
other mini or micro multi-user 
systems, call your local computer 
dealers, distributors or Kimtron 
Corporation Today! 

(408) 286-8790 
TWX: 910-338-0237 

1705 Junction Court 
Building #160 
—- San Jose, CA95112 


NOTE: IBM PC, XT, AT, PC DOS, MS DOS, UNIX, XENIX, CPM 86, Multi-Link, Concurrent PC DOS are 
registered trademarks of IBM Corporation, Microsoft Corp., Bell Labs., Digital Research Inc., Software Link Inc. 
respectively. 
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-W 

HATS OFF TO AN 
ASSEMBLY LANGUAGE 
TEACHING SYSTEM 
THAT WORKS. 

Assembly language programming 
isn’t easy, but you don’t have to be a 
genius to learn it. Let your PC teach 
it to you. 

The Visible Computer: 8088 is a 
skillful blend of text and software for 
mastering the elusive skills of assem¬ 
bly language. 

It’s an animated simulation of 
the 8088 microprocessor that lets 
you see with your own eyes how the 
8088 works. You’ll be using it as a 
debugging tool for years to come. 

It’s a tutorial. The 350 page 
manual is more than instructions on 
running the simulator-it may just be 
the best book on assembly language 
ever written. 

It’s 45 demonstration pro¬ 
grams you’ll work through with the 
8088 simulator, from simple register 
loads to advanced interrupt driven 
tone generators and file utilities. 

The Visible Computer: 8088 for the IBM PC 
and compatibles: $69.95.If your dealer doesn’t 
have it, order direct: Software Masters, 

P.O. Box 3638, Bryan, TX 77805. 

(409) 822-9490. Please include $3.00 shipping. 
Bank cards accepted. 

Masters ™ 



TVC: 8088 lets 
you see into an 8088 
as it executes programs. 


TABLE 4: Performance Summary 


C COMPILER" 


PC/AT 


PC/XT 


Program size (bytes) 


SOURCE OBJECT'’ EXECUT. SOURCE OBJECT'’ EXECUT 


empty 

11 

60 

116 

11 

60 

116 

sieve 

663 

314 

212 

663 

314 

212 

hello 

77 

133 

8,616 

77 

133 

8,490 c 

Compile time (seconds) 

REAL 



REAL 



empty 

0:05 

— 

— 

0:21 

— 

— 

sieve 

0:07 

— 

— 

0:30 

— 

— 

hello 

0:09 

— 

— 

0:30 

— 

— 

Timings (seconds) 

REAL 

USER 

SYSTEM 

REAL 

USER 

SYSTEM 

empty 

0.1 

0.0 

0.0 

0.3 

0.0 

0.1 

sieve 

2.3 

2.3 

0.0 

6.9 

6.6 

0.1 

hello 

0.1 

0.0 

0.1 

0.3 

0.0 

0.3 


MULTIPROCESSING TESTS (minutes:seconds) 
Foreground sequential REAL 

make sortdemo 0:30 

make xsort 0:16 

Total time 0:46 

Background/foreground 0 
(make sortdemo; echo “\07 1”) & — 

make xsort — 

Total time — 

Background simultaneous 0 

(make sortdemo; echo “\07 1”) & — 

(make xsort; echo “\07 2”) & — 

Total time — 


REAL 

1:30 

0:58 

2:28 

2:18 

1:51 

2:18 

2:18 

1:33 

2:18 


Programs were compiled with the -s option to strip the symbol table from the resulting object 
and the -O option to produce optimized code. 

The cc command removes the .o file after the link step is completed so the size of .o files was 
obtained separately using the command line cc -O -s -c file.c after the full compile job was 
run using cc -O -s -o file file.c. 

The simultaneous tasks could not complete on the AT because of an apparent problem with the 
naming of temporary files. This problem has been fixed as can be seen in the results for the 
XT version of VENIX, which is a more recent release of the product. 


The Venix system performance tests were conducted with a user logged onto the 
console as root and another user logged on via a direct serial connection. 


For downward compatibility with 
programs that make calls to the old 
curses support package, VENEX retains 
the older library routines and the 
termcap database. A special library 
called libbcurses is linked to programs 
of the older vintage with this command: 

cc [options] [files] - Ibcurses 

The source files should include the 
header file <bcurses.h>. 

VENIX System V is a full-featured 
package that offers fast operation. Pres¬ 
ently it is flawed by several minor bugs 
and a few major ones. However, Ventur- 
Com’s track record of support for ear¬ 
lier VENIX versions gives encourage¬ 
ment that these bugs will be found and 
fixed. Updates will be made available to 
licensed owners aS the improvements 
are made; the prices for updates have 
not been established. 

The DOS interface is the area most 
in need of significant improvement in 
this system. A developer of custom ap- 
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plications, for example, depends on a 
flexible and reliable connection be¬ 
tween UNIX and DOS. The VENDODOS 
interface is neither flexible, nor reliable 
at -this point. Nevertheless, this is a com¬ 
plete package that, when the bugs are 
fixed, will be a good value in a multi¬ 
user, multitasking operating system for 
IBM XT and AT class machines. In the 
meantime, this is a positive step toward 
a common UNIX. 

VENIX 2.0: $1,195 
VenturCom, Inc. 

215 First Street 
Cambridge, MA 02142 
617/661-1230 
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CONSIDER IT STANDARD 

This is how AT&T would like every¬ 
one to think about System V. It is 
also the wish of numerous others in 
the UNIX community who recognize 
that the long-term viability of this 
operating system is seriously threat¬ 
ened by the proliferation of special¬ 
ized versions. One predominant fla¬ 
vor of UNIX most likely will never 
rise to the top of the heap and 
match the extensive market penetra¬ 
tion of single-user MS-DOS/PC-DOS. 
However, considering the many us¬ 
ers of multiuser UNIX, not just the 
number of licensed sites, a standard 
UNIX could, over time, build a very 
large user population. 

The standards committee of 
/usr/group, an independent organiza¬ 
tion, has worked for years to define 
a standard UNIX operating system. 
AT&T has included many, but not all, 
of the organization’s recommenda¬ 
tions in the System V Interface Defi¬ 
nition , a document that specifies at 
several levels “...an operating envi¬ 
ronment where applications software 
can be written that is independent of 
any particular computer hardware.” 
Already UNIX is running in various 
forms on everything from microcom¬ 
puters to the latest Cray super¬ 
computers—this range of environ¬ 
ments is unmatched by any other 
operating system. AT&T also has tak¬ 
en into account recommendations of 
the proposed ANSI standard for the 
C language and standard libraries. 
Some of the ANSI and /usr/group 
proposals are in conflict. AT&T has 
some tough choices to make. 

In defining System V, AT&T 
specified components made available 
to applications programs and to us¬ 
ers, but did not specify implementa¬ 
tions. The system interface is defined 
in terms of a base requirement plus 
optional extensions. If extensions are 
available in a given implementation, 
they must conform to the specifica¬ 
tion. In addition, vendors of System 
V-compatible systems are free to add 
their own extensions as long as the 
validity of items covered by the defi¬ 
nition is maintained. 

The substance of the interface 
definition is organized as shown in 
the table -that accompanies this side- 
bar. Vendors who wish to have their 
System V products verified (tested 
for conformance with the interface 
definition) must pass the UNIX re¬ 
gression test suite (URTS). Several 


TABLE: System V Levels 


BASE 

Operating system services 
Error conditions 
Signals 

Other library routines 
Header files 
Utilities 

Environmental variables 
System-resident data files 
Directory tree structure 
Special device files 

KJEXT 

Kernel extensions 

EXT (extensions for:) 

Basic utilities 
Advanced utilities 
Software development 
Network services 
Large machine 
Graphics 

Basic text processing 
User interface services 
Database manager 


The evolution of the UNIX standard 
will be controlled by commitment 
levels assigned to each component of 
the definition. These commitment 
levels indicate the degree of 
permanency of the specific component. 


vendors, including VenturCom, are 
using prerelease copies of URTS to 
fine tune their System Vs. They plan 
to submit the software to AT&T for 
formal verification when the test 
suite is officially released. 

UniSoft, a Berkeley, California 
company that has done numerous 
UNIX ports, has been tapped by 
AT&T to provide the verification 
suite that will be used to test ven¬ 
dors’ systems for conformance to the 
new standard. VenturCom, the Santa 
Cruz Operation, and Microsoft are 
among the guinea pigs who have 
agreed to help debug the test set. 

Both the United States govern¬ 
ment and IBM have effectively en¬ 
dorsed UNIX System V as the multi¬ 
user operating system of choice for 
many applications. The Pentagon in¬ 
sists that computer system vendors 
offer UNIX software before they will 
be considered in its bidding process. 
IBM is looking out for its own inter¬ 
est, a large part of which involves 
giving its customers what they want. 


Many of them want, even demand, 
UNIX. Other large computer com¬ 
panies, Amdahl and Cray for exam¬ 
ple, have announced plans to go the 
System V route as well. 

IBM is now committed to mov¬ 
ing its UNIX OS software to the Sys¬ 
tem V standard—a shift that would 
involve everything from PC/IX on the 
PC/XT to VM/EX, a mainframe version 
of UNIX that runs as a guest OS un¬ 
der IBM’s virtual machine (VM) OS. 
IBM would, of course, prefer to sell 
its own systems and not plug the 
competition, but it apparently sees 
UNIX as a path to moving a lot of 
equipment in the future. 

The System V Interface Defini¬ 
tion is a living document that will 
require modifications over time in 
order to track continuing evolution 
of the system as AT&T UNIX is 
merged with features from XENIX, 
Berkeley UNIX, and other branches 
of the family tree. AT&T will try to 
keep any one edition of the standard 
in effect for a reasonable period of 
time so that most vendors will be in¬ 
clined to get in step with the rest of 
the industry rather than to set their 
own cadences. Those who would 
“walk to the beat of a different 
drum” will do so at their own peril 
given the apparent overall gravitation 
to the new standard. 

The evolution of the standard 
will be controlled by commitment 
levels that are assigned to each com¬ 
ponent of the definition. A compo¬ 
nent tagged as a level 1 commitment 
will remain in the definition and be 
migrated into future editions in an 
upwardly compatible way. Items 
given a level 2 commitment initially 
and those moved to level 2 from 
level 1 will remain in the definition 
for a period of no less than three 
years, after which they may be 
dropped from the definition. Also, 
components of extensions may mi¬ 
grate into the base system definition 
(the converse is not true) and new 
extensions may be added in future 
editions of the definition. 

—AH 

System V Interface Definition. $27 
(Select Code 307-127) 

AT&T Consumer Information Center 
2833 N. Franklin Road 
Indianapolis, IN 46219 
800/432-6600 (operator 77) 
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Based on the minicomputer PICK operating system , 
Revelation is a complex product, but not complicated. 
To use this data manager to its fullest 
involves a commitment to explore, experiment, and 
study a powerful, complex system. 


KENT PHELPS 


T he trickle-down theory of eco¬ 
nomics may or may not work, but 
the trickle-down theory of com¬ 
puter software and hardware certainly 
appears to be alive and well. Today, 
operating systems, utilities, and most 
importantly, concepts from mini¬ 
computers are being applied to desktop 
microcomputers. 

Revelation by Cosmos is an exam¬ 
ple of this trickle-down effect. It is a de¬ 
rivative of the PICK operating system, 
available for many years on a variety of 
minicomputers. Revelation features not 
only compatibility with many PICK- 
based minicomputers and their software 
and file structures, but an applications 
development environment that lets the 
programmer worry about the logic of 
the problem while the operating system 
worries about its mechanics. Revelation 
is flexible, easy to modify, self-docu¬ 
menting, and usable by a novice once 
the system is set up. Its price of $950 is 
somewhat more than the average data 
manager, but its development environ¬ 
ment is filled with powerful tools. 

The designers of Revelation per¬ 
ceived the need for a development en¬ 
vironment that would function more 
like the real world than like a computer 
lab, an environment where the require¬ 
ments change as the application pro¬ 
gresses, where the cost of software 
maintenance exceeds the initial cost of 
the software within a year, where the 
application must be able to provide 
answers to one-time questions. 

The basic specifications indicate 
Revelation’s scope: an unlimited num¬ 
ber of files open at one time, a limit of 
65,000 characters per record, with 
65,000 fields per record, 65,000 charac¬ 
ters per field, relatively unrestricted 
data types, and an internal calculation 
range of ±10 ±4 - 932 . Precision for data 


output is 14 digits to the left of the 
decimal point plus 4 digits to the right; 
input is allowed to 18 decimal places. 
Exponential notation is supported as 
well. Total disk space is the only limit 
on number of records per file or num¬ 
ber of files in a database. Revelation 
was designed from the start to use the 
8087 numeric coprocessor, but will run 
with a software emulator automatically 
if no 8087 is detected. 

While Revelation can be used in a 
floppy-disk configuration, it is really at 
home on a large memory system with 
hard disk(s). The programs, which are 
easily installed, are not copy protected 
and can be readily copied to a hard 
disk. Because it uses a demand-paged 
virtual memory manager with 65KB buf¬ 
fers, Revelation needs at least 320KB to 
run; any memory beyond that simply 
means less disk access, the traditional 
bottleneck on complex database sys¬ 
tems. If Revelation must be run on a 
floppy-disk system, a RAM disk might be 
beneficial to hold the system files that 
the user does not often need to access. 
However, a RAM disk should not be 
created at the expense of sufficient free 
memory to run the application. 

MINICOMPUTER INTERFACING 

Revelation has facilities to transfer a file 
or a record between a PICK operating 
system minicomputer and the Revela¬ 
tion environment. In order to combine 
the established installed base of PICK 
minicomputers with independent work¬ 
stations, such as PCs running Revelation, 
Cosmos devised an offshoot of the 
Alternative Filing System, a generalized 
file system and device interface that is 
hardware independent. 

One part of this scheme is an addi¬ 
tional product from Cosmos called 
R/COMM, which allows Revelation to at¬ 


tach the resources of an entire mini¬ 
computer as just another logical drive 
and to retrieve files without special ac¬ 
tions on the part of the operator. If the 
need is to store large amounts of data 
and have direct access to any record, 
more than one disk can be used. For 
example, 600MB of data can be spread 
across ten 60MB disks on a network, 
each disk holding portions of the same 
large file. If a network of PCs and file 
servers is required, Revelation’s R/LAN 
interface can be configured for any one 
of several LAN protocols. 

Because Revelation is very close to 
the PICK operating system, which is 
used worldwide, thousands of programs 
could be moved over to Revelation with 
a little bit of work. Cosmos publishes a 
listing, updated every three months, of 
applications written specifically for 
Revelation. Cosmos has runtime mod¬ 
ules available for $200; the company 
will negotiate limited site licenses and 
will work with developers closely on 
unusual applications. 

Revelation includes minicomputer 
communications ability and a terminal 
emulator (TERMINAL and PORT com¬ 
mands) as part of the basic package. An 
applications generator (R/DESIGN) and 
report processor (R/LIST) speed data¬ 
base definition and ad hoc reporting. 
The programming language (R/BASIC) 
includes external subroutines with 
parameter passing, named COMMON 
areas, structured coding features, and a 
full interactive symbolic debugger. 

REVELATION AND DOS 

Revelation is an application running on 
top of DOS, not an operating system it¬ 
self like PICK. The PICK operating sys¬ 
tem is available on IBM PCs and ATs, 
but when it is running, no DOS func¬ 
tions are available. Revelation, on the 
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REVELATION 


other hand, depends on DOS for its 
elementary functions. Compromises are 
made within this interface, but it allows 
both systems to lend the best they have 
to the task at hand. 

Several interfaces exist between 
Revelation and DOS. The simplest is the 
command, PC, which executes the 
remaining command line as a DOS 
command within the limits of memory, 
returning to the Revelation command 
processor when finished. Therefore, all 
DOS utilities (and programs) are avail¬ 
able to the operator at the command 


level. Within R/BASIC, the statement 
PCPERFORM accomplishes the same 
objective and is the only language 
interface available. This allows an 
R/BASIC program to run any DOS pro¬ 
gram no matter what the language. 
When doing so, the DOS file system in 
general is seen as a file from within 
Revelation, and DOS files are treated as 
records in that file. 

These DOS interface commands al¬ 
low the user to select any DOS pro¬ 
gram editor or word processor that 
produces ASCII files, but Revelation 


supplies two editors itself: R/EDIT, a 
line editor supplied mostly for ex-mini- 
computer programmers, and R/TEXT, a 
full-screen text editor that contains most 
word processing functions. R/TEXT also 
is available within R/DESIGN in places 
where free-form text entry is required. 

Memory-resident programs such as 
SideKick work with Revelation, and 
most of SuperKey coexists. 

Full path-name support of DOS 
files is available, although clear instruc¬ 
tions on this topic are lacking in the 
documentation, especially with respect 
to creating subdirectories under 
Revelation and accessing them as logical 
disks. Each user may have his or her 
own set of files in a separate subdirec¬ 
tory while sharing common system files 
from the default drive. The ATTACH 
command is used to locate a group of 
files and make them accessible to the 
current user. Revelation keeps the cor¬ 
respondence between DOS files and 
the Revelation internal name, so the 
11-character limit on DOS file-name 
length does not apply, and files can be 
assigned meaningful names. 

Revelation is based on the rela¬ 
tional model of database design; the re¬ 
lation is established by the presence of 
a common identifier in the two files, 
such as a department code in an em¬ 
ployee master file. Data redundancy is 
minimized, therefore, by keeping the 
department description in only one 
place; all references to the employee 
master file requiring the printing of the 
department description do an automatic 
temporary JOIN to the department file 
to retrieve the description. (The re¬ 
trieval language, R/LIST, does automatic 
JOINs on a record-by-record basis with¬ 
out the need to create a third file.) Be¬ 
cause the department description is lo¬ 
cated in one place, all reports print that 
information identically, and a change of 
the department name from “Personnel” 
to “Human Resources” is immediately 
effective everywhere. 

The use of this facility is not always 
desirable, because it forces additional 
disk reads and file OPENS. For small 
data items, it may be faster to accept the 
redundanq' and keep the raw data in 
the record itself, so that all the data 
necessary for the typical query come 
into memory at one time. 

Revelation’s demand-paged mem¬ 
ory manager feature means that once a 
file is read into memory, it remains 
there unless it falls to the bottom of the 
most recently used queue. In that case 
it is written back to disk if it was 
changed, or thrown away if it was not 
changed. In any case, if no activity has 
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occurred in 30 seconds or so, the mem¬ 
ory manager checks for changes and 
copies the file to disk automatically if 
changes have been made. For many ap¬ 
plications, therefore, the memory man¬ 
ager takes the place of both a cache 
memory subsystem and a RAM drive, 
without any intervention by the user or 
special instructions by the programmer. 

FILE STRUCTURE 

Revelation files consist of variable 
length records containing variable 
length fields. The package offers two 
types of file structures, ROS and LINK, 
both of which are written to disk as 
normal DOS files. With files under 
200KB in size, the ROS file structure 
should be selected; records are stored 
as sequential strings in groups of DOS 
files, each up to 65KB in length. Once 
the correct DOS file is determined (by 
the record key), as much of the file as 
necessary is read in until the desired 

^Xith files that are more 
than 200KB, the LINK file 
structure, which allows shar¬ 
ing of files in a network, 
should be selected. 


record is found or end of file is 
reached, which indicates to the user 
that the record is not present. ROS files 
cannot be shared in a network. 

With files that are more than 
200KB, the LINK file structure, which 
allows sharing of files in a network, 
should be selected; LINK files are 
stored in one DOS file as a series of 
1KB frames. Each frame has a pointer to 
the next frame in the chain. LINK files 
are a variation of the Alternative Filing 
System. The physical location of data is 
separated from the logical access to it. 

Record retrieval is accomplished by 
a direct access method based on mod¬ 
ulo arithmetic and a hashing algorithm. 
When a ROS file is created, a modulo is 
specified, which is the number of dis¬ 
tinct DOS files created to hold this file’s 
records. To find a record, the system 
takes the user-defined ID or key, ap¬ 
plies the hashing algorithm, and comes 
up with a number. This number is com¬ 
bined with the modulo to find the 
group in which that record is located. If 
the modulo is sufficiently large for the 
number of records and the statistical 


distribution of the record keys is uni¬ 
form, then finding one record should 
not take longer than any other—no 
matter how large the file. Ideally, a rec¬ 
ord is found in one disk access. 

A ROS frame can be as large as 
65KB, and normally each group has one 
frame. If more space is needed because 
of an unexpectedly large number of 
records written into the file, the system 
expands automatically by attaching 
another frame to the group. However, 
doing this will increase the disk-access 
overhead. The system command 
RECREATE-FILE can be used to restruc¬ 
ture the file system as desired. 

Each record is stored with a byte 
count field followed by the record ID 
and the record. Adding fields to the 
database later has no impact on the 
fields previously defined, because all 
records and fields are variable length. 
Everything shifts as necessary to 
accommodate new data. 

With variable length records, if 
Revelation reads the first record of a 
group and decides that it is not the one 
it is seeking, it can skip n bytes directly 
and read the next ID and so on until 
the ID is located or the program deter¬ 
mines that the record does not exist. If 
for some reason the system reads ahead 
the specified number of bytes and does 
not find another byte count field and 
record ID, the file is considered to be 
corrupted, and a “FRAME FORMAT 
ERROR” message is returned. Memory 
changed by static, hardware failure, or 
writing to a full diskette are usually re¬ 
sponsible for this. The situation can be 
remedied either by editing the file in 
question and resetting the byte count 
fields or by using the instructions pro¬ 
vided by Cosmos. Recovery of every 
damaged file may not be possible, so 
backups of the file system are highly 
recommended. No other recovery tech¬ 
niques are available, and transaction 
logging is not a part of the system. 

Because the Revelation file system 
is variable length, and records are hash- 
encoded into the appropriate DOS file, 
file compression techniques are not 
needed. Operating as a virtual memory 
system, Revelation updates files in 
memory; if a record is deleted, the 
Revelation file group (a whole file to 
DOS) is restructured and written out to 
disk if needed. Within R/BASIC, the pro¬ 
grammer can force a FLUSH to rewrite 
buffers to disk and do a GARBAGE- 
COLLECT, which releases unused string 
space in order to ensure maximum free 
memory is available. 

In the spirit of a high-level lan¬ 
guage, and at some sacrifice of disk 
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REVELATION 

space, Revelation stores all types of data 
as ASCII strings in the file system. This 
helps insulate the programmer from 
how a task gets done and lets him or 
her concentrate on the conceptual 
aspect of the problem. The programmer 
does not have to be concerned with 
REALS, INTEGERS, DATES, etc. This 
means that the system will let a pro¬ 
grammer make mistakes. If the system 
returns the correct answer without 
complaining, it does not necessarily in¬ 
dicate that the programmer has written 
maintainable and efficient code. 

The data dictionary is the focus of 
the Revelation system; it not only de¬ 
fines the data files to the outside world, 
but also manipulates the data. Three 
primary features distinguish Revelation’s 
dictionary from most others: output 
conversions, integral R/BASIC code, and 
in-context documentation. 

Dictionaries are responsible for I/O 
transformation of the data. When a 
programmer specifies a conversion 
code or pattern match, the data trans¬ 
formed as input and output occur on a 
record-by-record basis. This means that 
special synonym dictionary entries can 
be created for special purposes—for ex¬ 
ample, when a field should be dis¬ 
played with a leading minus sign on a 
data entry screen, but shown with a CR 
suffix on a financial statement. Pattern 
matching and checking input for ranges 
of values, table look-ups, and default 
values all can be specified. 

Revelation dictionaries also allow 
the insertion of R/BASIC code to per¬ 
form special functions. A fragment of 
code is written into a dictionary as if it 
were an R/BASIC program. Special vari¬ 
ables are available that are known both 
to R/BASIC and to the R/LIST processor, 
such as the current record ID, the file 
variable of the dictionary file, and the 
string array that is the current record. 

In addition, Revelation has five user 
variables that remain set throughout a 
session (LOGON to LOGOFF) unless 
explicitly changed and five recursive 
variables that are saved during certain 
functions. The result of all this R/BASIC 
computation is returned in a special 
variable called @ANS. 

In effect, a piece of code can be 
written in dictionaries within the 
context of a fully developed reporting 
system, and as long as certain rules of 
conduct are followed, the user can ma¬ 
nipulate the data desired without having 
to write the whole program. This pro¬ 
cess does not replace R/BASIC, but it 
considerably expands the usefulness of 
the dictionaries beyond simply display¬ 
ing data. As the dictionary item con¬ 


struction is completed with the aid of 
the applications generator, the relevant 
instructions are compiled and the com¬ 
piled code is stored in the dictionary, 
so that the report processor can jump 
directly to executable code as it pro¬ 
cesses the report. No interpretation is 
necessary at runtime. Table 1 shows the 
dictionary information for the Total Pay¬ 
ment field in the ARTICLE file of the 
sample application used to evaluate 
Revelation for this article (see below). 
Total Payment is a computed field 
created by adding together the Payment 
and Bonus fields. 

R/LIST AND R/BASIC 

Revelation’s R/LIST query language is a 
nonprocedural, somewhat natural, com¬ 
mand-driven language. It expects a verb 
to be the first word (LIST, SORT, 
SELECT) and a file name to follow. Next 
in any order may be a series of WITH, 
WITHOUT, OR, and AND clauses that 
determine the selection criteria, some 
BY clauses if a sort is requested (SORT 
AUTHOR BY LAST.NAME), and option 
specifications (BREAK-ON, AVERAGE, 
TOTAL, SUM, HEADING, FOOTING). 

The command processor parses the 
sentence, reads the file, builds lists of 
records that qualify, consults the dic¬ 
tionary for how to display the data, and 
formats the report to printer or screen. 
Any data in any file can be accessed if 
the appropriate dictionary entry is made 
specifying how to find the data if they 
are not stored in the current file. Data 
that are not in any file but that are com¬ 
puted on the run may be LISTed and 
SORTed as though that data actually 
were in the file. Multiple sort keys on 
multiple files can be used at one time. 

The command SELECT is used to 
index a file, which speeds processing 
time. The system collects and holds a 
list of the records meeting the selection 
criteria sorted in the requested order. 
This list then may be fed to a report re¬ 
quest for display or an R/BASIC pro¬ 
gram for record-by-record processing. 
Alternatively, the command SAVE-LIST 
{listname} stores the record IDs that fit 
the selection criteria in a system file 
called LISTS. Later, the command 
GET-LIST {listname} is invoked to pre¬ 
pare the list for processing or display. 

In certain situations, a select statement 
may not be easy or even possible due 
to the nature of the data. The program¬ 
mer may just write a list of the record 
IDs of interest, and the command 
FORM-LIST {filename} {recordname} 
will read this list to form a select list. 

The language supplied with Revela¬ 
tion, called R/BASIC, has a name that is 
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TABLE 1: Dictionary Definition 


ITEM# ITEM 

VALUE 

01 

File Name 

ARTICLE 

02 

Field Name 

TOTAL PAYMENT 

03 

Single/Multivalued 

s 

04 

Field Type (F, S, G) 

S 

05 

Field Number 


06 

Which Part of Key 

0 

07 

Output Conversion 

MD2, 

08 

R/BASIC Formula 

@ANS = {PAYMENT} + {BONUS} 

09 

Justification 

R 

10 

List Display Length 

8 

11 

Edit Patterns 

(MD2) 

12 

Bottom Screen Prompt 

TOTAL AMOUNT PAID FOR THIS ARTICLE 

13 

LIST Column Heading 

TOTAL PAYMENT 

14 

Source of Information 


15 

Description 

THIS IS THE PAYMENT PLUS THE BONUS 


Three primary features distinguish the Revelation dictionary from most other data 
dictionaries: output conversions, integral R/BASIC code, and in-context 
documentation. The Total Payment field in the ARTICLE file of the sample 
application is created by adding together the Payment and Bonus fields. 


quite misleading. R/BASIC is much 
more powerful in database manipula¬ 
tion than any other BASIC language. 
With its wide variety of constructs and 
functions, R/BASIC is a generic lan¬ 
guage; FORTRAN programmers tend to 
write R/BASIC programs that look like 
FORTRAN, and COBOL programmers 
write R/BASIC programs that resemble 
COBOL. R/BASIC is not a strongly data- 
typed language, so with some disci¬ 
pline, programmers can write the pro¬ 
grams they want. Creating a production- 
quality program that can be maintained 
by someone else may require extensive 
initialization and adherence to local 
programming standards, but to write a 
quick and dirty utility program does not 
require a preamble rivaling the Declara¬ 
tion of Independence. 

Some combinations of data or pro¬ 
cessing features are not possible with 
R/LIST, and an R/BASIC program must 
be used. This is the case when data can¬ 
not be displayed sequentially, or some 
special processing must take place. 
R/BASIC has some speed advantages 
over R/LIST, but the development time 
is orders of magnitude greater, and pro¬ 
grams are more difficult to maintain. 

The moral of this story is: if ad hoc re¬ 
porting is important, design the layout 
of the files and the types of data that 
are stored in them with R/LIST in mind. 
R/BASIC can handle anything, but a wise 
designer will let the Revelation proces¬ 
sors do most of the work. 

R/BASIC can be used for special 
tasks, such as sending data to a variety 
of printers. Using a configuration table 


for the appropriate printers, R/BASIC 
can send control codes to each printer 
under complete program control. For a 
particular field, a dictionary entry could 
be made to prefix data with printer 
codes that call for a special feature, 
send the data, and turn off the special 
feature while running an R/LIST report. 

Within R/BASIC, virtually all stan¬ 
dard programming constructs are avail¬ 
able, including FOR/NEXT, LOOP/ 
REPEAT (and LOOP WHILE, LOOP 
UNTIL), CASE, IF/THEN/ELSE, GOTO, 
and GOSUB. COMMON declarations, 
both labeled and unlabeled, are avail¬ 
able. These can be a very powerful tool 
in coordinating development of groups 
of programs, in passing parameters, and 
in ensuring all programs within the 
functional module use the same param¬ 
eters. Statement labels may be numeric 
or alphanumeric. The BLIST command 
from the terminal produces a formatted, 
structured output of the source code to 
the printer to clarify logic flow. 

Among special features, the 
{INSERT statement is useful because it 
tells the compiler to merge source code 
into the program during the compile. 
This allows the use of standard 
COMMONS for parameters; a change to 
the COMMON area is automatically in¬ 
cluded in a source file. {INSERT can be 
used to insert common internal subrou¬ 
tines, EQUATE statements, or whatever 
needs to be standardized among a 
group of programs. 

Internal and external subroutines 
are available and may be recursive. Pa¬ 
rameters may be passed either in COM- 
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FEATURES 

• 64K-256K RAM 

• 2K-8K EPROM/Static Ram 

• 2 Serial Ports 

Async/Sync/Bisync Communications 

• Real Time Clock 

• Memory-mapped Dual-port BUS 

• On-board/Remote Reset NMi capability 

• Up To 32 Boards Per AT/XT/PC 

• Can Operate As Standalone Processor 

• Less Than Full Size Board 
(will fit other compatables.) 

SOFTWARE 

• ZP/M tm CP/M Emulation Software 
(Supports Most CP/M Software) 

• Multiuser Capability if Used As A 
Slave Processor 
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REVELATION 


Learn and Use AI Technology 
In Your First Evening 
With TransPROLOG 

A complete Prolog Interpreter , Tutorial , and set of Sample Programs: 


□ Modify and write Expert Systems. 

Use the simple “Guess the animal” 
example on the Tutorial or use the 
sophisticated system for Section 318 of 
the US Tax Code written by one of the 
TransPROLOG authors and published 
in the March, 1985 issue of Dr. Dobb’s 
Journal. 

□ Understand Natural Language 

Use the sample program that produces 
a dBase DISPLAY command as output. 


□ Write Symbolic Math or Abstract 
Problem Solving Applications 

This is a complete Prolog program to 
convert from Farenheit to Centigrade: 
f_to_c(C,F):- C is(F-32) *5/9. Planning 
programs and games are included to 
help you learn. 

□ BECOME FAMILIAR WITH 
PROLOG IN ONE EVENING. 


Programming experience is not required, but a logical mind is. Serious development of ex¬ 
perimental systems is practical with TransPROLOG. 1 or 2 pages in Prolog is often equivalent 
to 10 or 15 in C. 

RECENT IMPROVEMENTS: MSDOS commands, on-line help, load Editor. 


AVAILABILITY: All MSDOS, PCDOS systems. 


ONLY 

$125 

Full refund if not 
satisfied during 
first 30 days. 


^Solution 

Systems™ 


335-P Washington St. 
Norwell, Mass. 02061 
617-659-1571 
800-821-2492 
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LEARN LISP 

Interactively and Write “Realistic” Programs 
with TransLISP for Only $75 

A “COMMON LISP” compatible Tutorial , Interpreter , Debugging , and 
Pretty Printer plus a Fast , Full Screen Editor , Samples and Help 


□ Start Easily and Quickly: 

A complete, modular tutorial helps you 
learn LISP at your own pace. An in¬ 
tegrated, interactive environment provides 
all of the elements needed to enter, modify, 
analyze and debug programs. 


□ Write Realistic Programs: 

Short examples and substantial programs of 
about 10 pages in length help you learn by 
modifying, studying and using the key con¬ 
cepts needed to write programs of 1000 
lines or more. 


□ Natural Language, Expert Systems and 
Mailing List: 

Natural Language concepts are illustrated 
by a phone number retrieval program. 
Choose the best word processing program 
for you with the Expert System. File handl¬ 
ing and typical data processing work are 
demonstrated by a Mailing List program. 


□ The “COMMON LISP’’ Standard: 

TransLISP includes a 230+ function 
subset of the “COMMON LISP” Standard. 
Use extras like the MSDOS interface and 
graphics. Or use “strict compatibility” to 
make programs written in TransLISP, 
with no changes, work with other COM¬ 
MON LISP systems like VAX LISP, 
GC/LISP or LISP Machine LISP. 


Use and Modify the Mailing List program 
to learn how to handle “normal” programming in LISP. 


Runs on any MSDOS or PCDOS Systems: Not copy-protected, TransLISP is available in just 
about’ any 3”, 5” or 8” format. PC compatibles can run TransLISP with no installation pro¬ 
cedure. 192K memory and 1 floppy drive are the minimums required. 


ONLY 

$75 

Full refund if not 
satisfied during 
first 30 days. 


For Beginners and Experienced Programmers 

^ I ■ • 335-P Washington St. 

^DOlUllOfl Norwell, Mass. 02061 

Gn iCtAmC ™ 617-659-1571 

800-821-2492 
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MON areas or explicitly in the subrou¬ 
tine call. All labels and other variables 
not passed are local to the subroutine. 

Because of the unique way in 
which Revelation handles them, arrays 
are of particular interest. Two- 
dimensional arrays are supported, with 
commands such as MATREAD, which 
both reads the item and assigns values 
to the elements of the matrix. These 
elements are addressable in the normal 
fashion—ARRAY(1,2). Element 0 
(ARRAY(0,0)) contains the number of el¬ 
ements filled with data if this number is 
less than the dimensioned size of the 
array. This is useful for keeping loops 
to the minimum number of iterations 
that are necessary. 

In addition to dimensioned arrays, 
Revelation supports dynamic string 
arrays, and typically these are used 
more than are dimensioned arrays. The 

debugging an R/BASIC 
program is handled in two 
ways-, through a smart 
compiler or an interactive 
symbolic debugger. 



array is stored as a variable length 
string (up to the 65,000 limit) with sys¬ 
tem delimiters separating the elements. 
Fields of a record are separated by field 
marks (ASCII 254); within fields may be 
substrings called values separated by 
value marks (ASCII 253). They, in turn, 
may contain a series of subvalues sepa¬ 
rated by subvalue marks (ASCII 252). In 
effect, Revelation is a relational system 
with a hierarchical subsystem. 

The choice between dynamic or di¬ 
mensioned arrays is a compromise. Dy¬ 
namic arrays are long strings, so the 
search for <ITEM100,34,22> requires 
reading the entire string and counting 
delimiters along the way until the cor¬ 
rect piece of data is found. A 
dimensioned array is resolved by the 
compiler as an address into the data 
space. Thus, accessing ITEM(1354) is no 
more difficult than ITEM(2), but data 
space for the entire array must be re¬ 
served even if all elements have not 
been assigned a value. This is an ex¬ 
ample of how a programmer with a 
good grasp of the software/hardware 
interface can write efficient programs. 

String processing is very flexible, 
because it is the basis for dynamic array 
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manipulation. Concatenations, substring 
extractions and insertions, and string 
compares are available. Therefore, in¬ 
terfacing with fixed-length-field systems, 
blocking the data from the variable- 
length source files into a format suit¬ 
able for the outside world, is quite easy. 
The dynamic array system includes the 
ability to build a sorted array, using the 
LOCATE statement. Instead of creating a 
file of data, then sorting it in a particu¬ 
lar order for some purpose, the user 
can invoke LOCATE to find the position 
of an element in a dynamic array. If the 
element exists, the array position is re¬ 
turned. If the element does not exist, 
the array position where it should be 
inserted, based on ascending or de¬ 
scending sequencing, is returned, and 
the INSERT function places it in the 
proper location. Elements can be re¬ 
trieved from a variable with the 
EXTRACT function and removed from 
the array with the DELETE function. 

Revelation can store all numbers 
and dates in what is called internal 
format. Dates are numbered sequen¬ 
tially from December 31, 1968, which is 
day 0. All subsequent days are positive 
numbers, and all previous days are neg¬ 
ative. Date arithmetic then is a direct 
subtraction or addition. The date is con¬ 
verted by a dictionary instruction for 
output in any of several formats. For ex¬ 
ample, December 23, 1973, is stored as 
2186. Different reports or programs, 
operating on the same data, could dis¬ 
play that date as 25 DEC 1973, 12/25/73, 
25 12 73, or five other choices. 

An additional benefit is that the 
date consumes only four characters in 
the database. Other numeric fields are 
stored with only the digits required for 
the task, and formatting rules are ap¬ 
plied when the data record is retrieved. 
$12,345.20 is stored as 1234520 in the 
database, and if a check were to be 
printed for this amount, the command 
PRINT OCONV(1234520,“MD2$,12*”), 
where MD stands for a masked decimal 
conversion, would print $**12,345.20. 

All the common formats for numbers in 
business, including debit and credit 
indicators, trailing minus signs, trunca¬ 
tion or rounding, are available through 
the conversion process. 

USING THE LANGUAGE 

R/BASIC is a compiled language. Even 
the query language R/LIST parses the 
command line and writes an R/BASIC 
program to perform its task, resulting in 
a six-second delay or so while it com¬ 
piles. Although it adds to the time an ad 
hoc query takes to execute, this 
R/BASIC intermediate step allows some 


clever solutions to be applied when try¬ 
ing to get a report just right. An option 
on the command line for an R/LIST 
report causes it to save its R/BASIC 
program to disk, where it can be exam¬ 
ined and modified if necessary. 

Debugging an R/BASIC program is 
handled in two ways: through a smart 
compiler or an interactive symbolic de¬ 
bugger. The compiler is fast and will 
report most errors of syntax and con¬ 
struct, but it is not as smart as mini¬ 
computer versions of PICK BASIC. 

Some fairly obvious errors may be 
caught only at runtime. The debugger 
can be invoked by inserting a DEBUG 
statement in the source code or by 
pressing Ctrl-Break. (The R/BASIC com¬ 
mand BREAK KEY OFF or ON will dis¬ 
able and then reenable the ability of 
Ctrl-Break to invoke the debugger.) The 
program stops at that point and traps to 
the debugger. This allows the user to 
set breakpoints, examine or change the 
value of any variable in the symbol 
table by name, set the multistep line 
counter, and set up trace tables. 

Most of the techniques applicable 
to Revelation apply to other computers 
running the PICK system, so the data¬ 
base design, file layouts, data, and most 
R/BASIC program code can be moved 
to a PICK minicomputer. Revelation in¬ 
corporates many features specific to its 
implementation on the PC that are not 
found on a minicomputer; therefore, 
portability problems may arise. Gener¬ 
ally, transporting software written for a 
PICK-based minicomputer to Revelation 
is the easier direction to follow, unless 
the programmer has a target machine 
in mind and structures the design 
around the features on that machine. 

A knowledge of R/BASIC is the key 
to using Revelation’s applications gener¬ 
ator, R/DESIGN, to its fullest. R/LIST is 
very flexible for retrieving data; most of 
R/DESIGN’s work is in setting up the 
database and entering data. R/DESIGN 
works well in this capacity. If special 
forms are needed, R/FORM, an output 
forms utility, allows the building of the 
form with the full-screen text editor. 

The dictionary name of the item de¬ 
sired is entered at the location on the 
screen where the information is to be 
displayed, and R/FORM combines the 
form layout with the record information 
as designated by the dictionary. This is 
a great feature for statements, checks, 
and other format-specific documents. 

R/DESIGN programs ask for but do 
not require information about the dic¬ 
tionary items being defined; the system 
uses this information to provide 
context-sensitive help in data-entry 
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Coprocessor for 

IBM/AT/XT/PC- 

8/10/12.5mz No 1/lfelt States 

$ 1295°°Qty.1 

FEATURES 

•1-2 MB RAM (1MB Standard) 

• 16K-64K EPROM 

• 2-8 Serial Ports 

Async/Sync/Bisync Communications 

• Battery-backed Real Time Clock 

• Battery-backed 2K-8K RAM 

• 2 Parallel Ports 

• 68881 Math Coprocessor 

• Memory-mapped Dual-port BUS 

• 3-9 Users Per Board (3 Standard) 

• Up To 16 Boards Per AT/XT/PC 

• Can Operate As Standalone Processor 

SOFTWARE 

• 0S9 (Powerful UNIX-like Multi-user OS) 

• CPM/68K 

• Software selectable OS including concurrent 
PC DOS/OS-9 or CPM/68K operation 

• Support Module for IBM Graphics 

• High-speed Local/Global Disk Caching 

• Basic. Pascal. Fortran. C. and COBOL 

IBM IS i registered trademark o' international Business Macnmts 

OS-9 is o registered trademark o' Micro.are Systems Coip iCPM'BK is a registered trademark o' Digital BcseaicnCoip 
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screens and to create a complete docu¬ 
ment describing the function of the 
R/DES1GN program and files handled. 
The documentation describes the file 
layout, shows the comments entered for 
each field, and generally consolidates 
the essential information about a file 
and/or a program in one maintainable 
place. With planning from the applica¬ 
tions developer in designing comments, 
this system could be sufficient for an 
end-user manual. A sampling of the 
documentation generated by R/DESIGN 
for the AUTHOR file maintenance 


program of the sample application is 
shown in figure 1. 

Revelations SORT and SELECT pro¬ 
cessor operates through the data dic¬ 
tionaries. In normal use the Revelation 
system does not use prepared indexes, 
although indexes are available as 
needed through R/BASIC. All system 
processors except R/BASIC require the 
dictionary to find where the data are 
stored, and R/BASIC may use the dic¬ 
tionary if desired. The user need only 
know the name of the file and the dic¬ 
tionary name of the information 


requested, and the system will find, 
compare, sort, and display it as speci¬ 
fied by the dictionary. 

A sentence that is typed at the ter¬ 
minal is parsed by the command pro¬ 
cessor in a nonprocedural fashion, the 
specified file or files are opened, the 
requested pieces of the database are re¬ 
trieved in the order specified, with the 
records themselves sorted if necessary 
during the retrieval process. Because 
Revelation’s dictionary system allows for 
the creation of symbolic or computed 
fields, a dictionary reference may be 
created for data that do not really exist 
in the data file. Even symbolic data may 
be used in order to perform a JOIN to 
another file on a record-by-record basis; 
this is done either to link files together 
dynamically for a particular request or 
to produce a computed field for 
R/FORM to display on a report. 

SYSTEM SECURITY 

As on a minicomputer, a Revelation 
user logs into an account. This is part 
of the inherent multiuser nature of 
Revelation’s design. The only files that 
can be accessed are those recognized 
by that account. The master dictionary 
for an account, or VOCabulary, is a 
VERBS file of commands and file refer¬ 
ences that define which functions are 
available to that user. If a particular 
command is not present in the master 
dictionary or the VERBS file, it cannot 
be executed unless the user inserts it 
with the editor. However, if the EDIT 
command is removed, that is not possi¬ 
ble either. Common files can be shared 
among several Revelation accounts by 
defining them in each account as an ac¬ 
tual location (account) within the Reve¬ 
lation system. A file belonging to an¬ 
other account can be accessed tempo¬ 
rarily by setting a file pointer; that file 
then can be accessed just as if it 
belonged to the current account. 

Each account may have a password 
that must be entered by the user at log¬ 
on time. Data-entry screens created with 
R/DESIGN may have a protected attri¬ 
bute set for any field to make it display 
only. No file encryption exists in the 
Revelation system proper—nor on PICK 
minicomputers. An encryption program 
may be written in R/BASIC, however. A 
dictionary entry could be set up to 
decrypt a field by calling an R/BASIC 
decryption subroutine, which is pro¬ 
vided on the system only in object 
code. The decryption would be possible 
only if the appropriate account name 
were requesting the report. 

The application used to test Revela¬ 
tion for this review has three files: 



Programmer 

> 

—1 Essentials 


lo ‘Offers many capabilities for a reasonable price oj, 

\o W. Hunt, PC Tech Journal °S 

\o “I highly recommend theP >,,T " ,TW 1 ,DD * DW ” 

D. Deloria, The C Journal 



□essentials $100 

200 functions: video, strings, keyboard, directories, files, time/date and more. 
Source code is 95% C. Comprehensive manual with plenty of examples. Demo 
programs on diskette. Upgrade to THE C UTILITY LIBRARY for $95. 

THE □ UTILITY LIBRARY $185 

Thousands in use world wide. 300 functions for serious software developers. 
The C ESSENTIALS plus “pop-up” windows, business graphics, data entry, DOS 
command and program execution, polled async communications, sound and 
more. 

ESSENTIAL GRAPHICS $250 

Fast, powerful, and easy to use. Draw a pie or bar chart with one function. 
Animation (GET and PUT), filling (PAINT) and user definable patterns. IBM color, 
IBM EGA and Hercules supported (more soon). NO ROYALTIES. Save $50 when 
purchased with above libraries. Available February, 1986. 

Compatible with Microsoft Ver. 3, Lattice, Aztec, Mark Williams, CI-C86, 
DeSmet, and Wizard C Compilers. IBM PC/XT/At and true compatibles. 

□compiler Packages: Microsoft C - 319, Lattice or CI-C86 compilers 
-$329. Save $40 - $50 when purchasing compiler and library combinations. 
Specify C compiler and version number when ordering. Ada $4 for UPS or $7 for 
UPS 2-day. NJ residents add 6% sales tax. Visa, MC, Checks, PO’s. 

SJ! ESSENTIAL SOFTWARE, INC 

P.O. Box 1003 Maplewood, NJ 07040 914/762-6605 
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The documentation generated by R/DESIGN describes the AUTHOR file layout of the sample application, shows the comments 
entered and the conversion patterns for the display of each field, and provides other essential information as well. It is 
system-maintained, on-line, and a giant step ahead of a system that does not work with a documentation processor. 


AUTHOR, ISSUE, and ARTICLE. (For a 
complete explanation of the sample ap¬ 
plication, see “Sample Application Spec¬ 
ifications,” August 1985, p. 48, or down¬ 
load it from PCTECHline.) The AUTHOR 
file consists of information on each au¬ 
thor: name, address, phone, etc. The 
ISSUE file contains the deadline date 
for the issue in question, and the rec¬ 
ord keys are the volume concatenated 
with an asterisk concatenated with the 
number of the issue within the volume; 
thus, volume 4, issue 1 is 4*1. The 
ARTICLE file, which is the main file, 
contains data fields such as titles, date 
received, payment, author codes, article 


size in pages, and the category into 
which the article fits. This file also con¬ 
tains information linking it to the ISSUE 
(volume and number) and AUTHOR 
files (author number). 

For the sample application, several 
ad hoc reports were to be generated. In 
addition, some specialized reports were 
to be programmed in order to summar¬ 
ize the articles by issue, to print mailing 
labels for authors in an issue, and to 
prepare a summary report by author 
and year, which lists titles, issue refer¬ 
ences, and payment data. Different as¬ 
pects of Revelation were used to accom¬ 
plish each of these tasks. 


To obtain a list of names and 
phone numbers of authors who have 
missed the deadline for their articles, 
sorted by issue, zip code and last name, 
the following sentence was typed: 

SORT ARTICLE WITH DEADLINE.MISSED 
BY ISSUE BY AUTHOR.ZIP BY LAST.NAME 
BREAK-ON ISSUE 
LAST.NAME AUTHOR.PHONE 
AUTHOR.ADDRESS 
HEADING ’’List of authors missing 
deadline Page ’PL’” 

LPTR 

This sentence uses a field nonexistent 
in the database (issue = volume + * + 


FEBRUARY 1986 


169 












REVELATION 

number) to sort the file, followed by 
the author’s zip code and last name; it 
qualifies the records by referring to the 
ARTICLE file for date received and com¬ 
paring it to the deadline date from the 
ISSUE file (this is what the symbolic 
field DEADLINE.MISSED does, produc¬ 
ing a Boolean result). Finally, the corre¬ 
sponding contents of the AUTHOR file 
(last name, phone, and address) are 
listed to the printer for each of the 
articles selected. 

The symbolic (computed) field 
DEADLINE.MISSED uses the symbolic 


datum ISSUE to translate to the ISSUE 
file in order to get the deadline date 
field. Translating from one file to 
another requires that the key to the sec¬ 
ond file be compatible with the first. 

Additional capabilities of the R/LIST 
processor, beyond the retrieval and 
conversion functions already discussed, 
were used to accomplish the second 
part of the sample application. These 
capabilities include HEADING and 
FOOTING, insertion of time, date, file 
names, line feeds, and page counters in 
the heading/footing, and the ability to 


place the value of the field being sub¬ 
totaled in the heading when a break 
occurs in the report. 

For the sample application a report 
was requested listing the average fee 
paid to authors. This sentence produced 
that report for a particular issue-. 

LIST ARTICLE WITH ISSUE EQ ”?ISSUE?” 
PAYMENT AVERAGE PAYMENT 
BREAK-ON ISSUE ’’Average For BV’ ” 
HEADING ’’Listing of Average Fee For 
Issue ’BT’ page ’PL’” 

The word ISSUE surrounded by ques¬ 
tion marks causes R/LIST to prompt the 
operator for that value. The dictionary 
entry for PAYMENT is one that totals the 
amounts for normal payment and 
bonus. R/LIST notices the key word 
AVERAGE and keeps counters going un¬ 
til the break-value changes, at which 
time the record count is known and the 
average can be computed. The 
BREAK-ON statement specifies that each 
time the issue changes, the string “Aver¬ 
age For” and the issue value will be dis¬ 
played. Heading options B causes the 
break value (issue) to be displayed, T 
displays time and date, P is a page 
counter, and L causes a line feed. 

Similar to this report was one that 
requested a listing of the ARTICLE file 
sorted by author and displaying article 
titles, booking information, and fee plus 
bonus paid per author per year. The 
problem here was splitting the amount 
paid among all the authors, because in 
some cases multiple authors were re¬ 
sponsible for one story. These split fees 
require an R/BASIC program. To get all 
authors in the list in order when some 
of the articles had more than one 
author requires an exploding sort on 
the multivalued author field. R/LIST 
creates a temporary workspace, “ex¬ 
plodes” the records to all unique com¬ 
binations of article and author, sorts the 
work file, and feeds it to the R/BASIC 
program. The program then could read 
the records in order, find out how 
many authors were part of each article, 
and split the fee accordingly. 

If the BREAK-ON phrase is com¬ 
bined with a P option at the break sub¬ 
total, a separate page is issued for each 
different group of subtotals. For exam¬ 
ple, if an invoice file was sorted by ven¬ 
dor, and the above options were used 
to ask for total invoices by vendor, the 
result would be a report with a new 
page for each vendor, totaling that ven¬ 
dor’s invoices and with the vendor 
name in the heading; these pages could 
be used as separate reports. 

Other options/key words that are 
available with the R/LIST processor in- 


Lattice Works 


NEW PROGRAMMER’S SCREEN 
EDITOR INTRODUCED 

Designed specifically for pro¬ 
grammers, the Lattice Screen Editor 
(LSE) is a fast and flexible, multi¬ 
window editor that is also easy to 
learn and use. 

LSE runs under MS-DOS or 
PC-DOS on most popular machines 
with 128Kb memory. It provides 
standard editor functions such as 
block moves; pattern searches, and 
“cut and paste’! In addition, LSE off¬ 
ers special features for programmers 
such as an error tracking mode and 
three assembly language input 
modes. 

A complete installation program 
is included to remap any of LSE’s 48 
keyboard functions. Menus, prompts, 
help messages and default file exten¬ 
sions can also be customized for 
individual user preferences. $125.00. 


LATTICE TOFVEEW 
TOOLBASKET NOW AVAILABLE 

Providing more than seventy 
functions, the Lattice TopView Tool- 
basket is designed for software 
developers writing applications for 
IBM’s TopView multi-tasking, multi¬ 
window environment. 



Lattice 

Phone (312) 858-7950 TWX 910-291-2190 
INTERNATIONAL SALES OFFICES: 


The Toolbasket functions elimi¬ 
nate the need for extensive use of 
assembly language when interfacing 
with TopView. The Toolbasket’s 
library includes functions to control 
window, cursor, pointer, and printer 
operations. It also provides access to 
TopView’s cut-and-paste facilities and 
offers debugging services. 

The Toolbasket runs on die IBM 
PC, XT, AT, and compatible systems 
with 256Kb memory. $250.00. Binary 
and source code is available for 
$500.00. 

LATTICE CREATES C COMPILER 
FOR COMMODORE AMIGA 

Amiga C, produced by Lattice for 
die Commodore Amiga, supports 
the Amiga’s 68000 microprocessor 
and offers the same high speed and 
extensive capabilities of the MS-DOS 
Lattice C compiler currendy used by 
more than 30,000 software develop¬ 
ers worldwide. Available from both 
Commodore and Lattice. $300.00. 

In addition, Lattice also offers 
cross compilers that allow you to 
develop Amiga programs on 
MS-DOS or UNIX systems. 

Contact Lattice, to discuss your 
programming needs. Lattice provides 
C compilers and cross compilers for 
many environments including Tandy, 
Sony, Hewlett-Packard, Tandem, and 
IBM Mainframe. Corporate license 
agreements available. 


Benelux: De Vooght. Phone (32)-2-720-91-28. England: Roundhill. Phone (0672) 54675 
Japan: Lifeboat Inc. Phone (03) 293-4711 France: SFDL. Phone (1) 6661155 
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Back up 10 megabytes 

in 8 minutes! (or less) 


Dealer Inquiries Invited. 

CIRCLE NO. 217 ON READER SERVICE CARD 

Marketing and Sales by CSSL, Inc. 


damaged after the backup procedure, Fastback (Version 
5.0) will still be able to recover the data. 

Fastback can automatically format your floppy disk as 
it saves your data; both drives will be used on a dual drive 
system to eliminate the disk change time. Fastback catalog¬ 
ing feature provides rapid lookup of archived data and 
prevents accidental overwriting. 

You control what files you want because Fastback is 
completely file oriented, not an image mode backup. All 

this for the suggested retail price of: $179. 

With Fastback, backing up is fast and easy. Remember, 
among those who backup regularly, there are only two 
types—those who use Fastback and those who will! 

For further information, call or write to: 

Fifth 

Generation 


Marketing and Sales: 909 Electric Avenue • Suite 202 • Seal 
Beach • CA • 90740 • Manufacturing: 7942 Picardy Avenue • 
Baton Rouge • LA • 70809 • Telephone: 1-800-225-2775 or 

(213) 439-2191 


with FastbacK 

If you've ever lost valuable data, you know backing up 
your hard disk is a MUST For your business, this necessity 
can become an expensive nightmare. Until now. 
Fastback (Version 5.0) is the hard disk backup (and 
restore) software utility that eliminates the need for expen¬ 
sive and time consuming tape backup systems. It's so fast 
you can back up a full 10-megabyte hard disk on standard 
5V4" floppies in less than 8 minutes or 10 megabytes of data 
on the IBM™PC-AT in less than 4 minutes! This can mean 
a 95% savings of time and money. 

Fastback is fully self-contained and functions with any 
make or size hard disk. It works with PC-DOS™, or MS- 
DOS™ version 2.0 or higher and requires no additional 
hardware to take up valuable expansion slots in your IBM 
PC/XT/AT or compatible. FASTBACK USES ADVANCED 
ERROR CORRECTION TECHNIQUES TO RECOVER 
DATA FROM DAMAGED DISKETTES. So if your disk is 


'This product is in no way associated with or has origination in Fisher Scientific or Allied Corporation. IBM-PC, IBM-XT. IBM-AT and PC-DOS are 
registered trademarks of International Business Machines Corporation. MS-DOS is a registered trademark of Microsoft, Inc. 
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elude COUNT, which counts the items 
that match certain criteria; SUM, which 
totals a multivalued field; and 
GRAND-TOTAL, which allows text to be 
printed on the grand total line. 

Report formats are controlled by 
the dictionary entries for the fields 


requested. The dictionaries contain 
specifications for column width and jus¬ 
tification. Three justification rules are 
available: right, left, and text. Numbers 
must be right-justified if they are to sort 
properly. Text justification justifies left, 
but does not break the line at the col¬ 


umn width point; it seeks the last space 
in the string and folds the line there, 
creating a much more professional 
presentation. If total column width of 
all fields requested plus intercolumn 
spaces is less than the width of the dis¬ 
play device, then a columnar report is 


REVELATION, version G 

19530 Pacific Highway South, Suite 
102, Seattle, WA 98188; 
206/824-9942 

Product type. Data management sys¬ 
tem and applications environment 
for business applications. 

Software environment Runs under 
MS- and PC-DOS, version 2.0 and 
later, and IBM’s TopView. 

Network support IBM, Nestar, Novell, 
Gateway, Corvus, PCNet, Banyan 
Systems, and Santa Clara Systems. 
Hardware environment IBM PC, 

PC/XT, PC/AT, and IBM compatibles 
with a minimum of 320KB of RAM 
and two floppy-disk drives. Also 
supported are additional RAM, 
system-compatible hard-disk drive, 
and 8087 coprocessor. 

User interface. The program is com¬ 
mand language and menu-driven 
and uses macros/procedures and 
function/control keys. The command 
language, data definition, and data 
manipulation are all English-like. 

File limitations. 63,000 characters per 
field; 65,000 characters per record; 
65,000 fields per record; unlimited 
records per file; unlimited open 
files; unlimited indexes per file. The 
program allows a file to span multi¬ 
ple disk-volumes, and stores data in 
variable length records. Uses both 
relational and free-form data dic¬ 
tionary architectures. 

Access to system facilities. From within 
the program the user has the ability 
to access all DOS functions. 

File modification facilities. The pro¬ 
gram can merge two or more files 
into a single file, and can split a file 
into two or more files. The program 
can update a file with data from an¬ 
other file, and can update multiple 
files simultaneously. Fields can be 
added without loss of data in a file. 
Help facilities. On-line, context-sensi¬ 
tive help, a written tutorial, and a 
quick reference card are provided. 
File design. The product uses a 
screen-painting method of entry- 
screen design that allows custom 


REVELATION OVERVIEW 



data-entry screens. The user may 
create multiple data-entry screens for 
a single file, which may be more 
than one screen in length. The pro¬ 
gram supports derived fields using 
information resulting from calcula¬ 
tions, from another file, and from a 
user-supplied list or file of accept¬ 
able values. Also allowed are view- 
only fields, numeric fields, user- 
defined numeric formats, must-enter 
fields, and double-entry fields that 
force the operator to reenter infor¬ 
mation to verify accuracy. 

Data entry. The program automati¬ 
cally checks for duplicate entries in a 
file; provides range checking func¬ 
tions; allows standard entry values 
during entry; and provides facilities 
for batch data entry. 

Query and sorting. Search facilities 
allow for partial key search and se¬ 
lection and logical operators. Sorts 
can be performed in ascending and 
descending order. The program sup¬ 
ports multiple sort operations on up 
to 128 fields and multiple indexes 
on unlimited fields. Query and 
ordering specifications may be saved 
for repeated use. Automatic updating 
of indexes is supported. 

Reporting. The program produces 
label reports that produce two-or- 
more-across labels. Report formats 
can be edited and can contain infor¬ 
mation from two or more files. The 
program also produces summary re¬ 
ports that can include totals, subto¬ 
tals, control breaks for pagination, 
and calculated results using four- 


function math, parenthetical control 
of order of operations, averages, and 
trigonometric, transcendental, and 
string operations. Reports can be di¬ 
rected to the screen, printer, or 
choice of multiple printers. Print en¬ 
hancements such as bold and under¬ 
score are supported and the user 
may specify paper size, margins, etc. 
in the report definition. 

Security. The program provides pass¬ 
word-protected access to the 
program itself and to program fields. 
Multiple levels of password protec¬ 
tion may be programmed through 
the dictionary. 

Utilities. The program provides file 
maintenance utilities, conversion 
utilities for translating dBASE and 
Lotus files, and print-outs of report 
and file-design definitions. 

Applications development facilities. 
Customization is possible with 
macros/procedures and custom 
menu generation. The program pro¬ 
vides a fully programmable proce¬ 
dural language, links to DOS applica¬ 
tions or other languages, and can 
generate turnkey applications. A run¬ 
time compiler or module is available 
for use with applications developed. 
Data compatibility. Program reads DIF, 
Lotus, dBASE, comma-delimited ASCII, 
and fixed-length ASCII file formats. 
Special features. The program 
provides integrated, variable length 
and width text windows within 
screen generator. 

Delivery. Began in May 1983; current 
version first delivered in May 1985. 
Distribution. Primarily through 
distributors, dealers, systems houses, 
and consultants. 

Price. $950; Runtime version, $200; 
Network Revelation 4-user license, 
$1,495; 10-user license, $2,995; 
32-user license, $4,995. 

Support The product includes 
on-screen tutorials, sample applica¬ 
tions, telephone support, demonstra¬ 
tion disk, and end-user training. An 
update/maintenance plan is available 
for $50. Backups are allowed for 
personal use. 
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generated. Otherwise the system goes 
to vertical format, where one record at 
a time is displayed with each field re¬ 
quested on a separate line. 

Another task in the sample applica¬ 
tion was to print some labels. R/FORM 
could accomplish that in only a few mo¬ 
ments, but with one drawback: dupli¬ 
cates could not be easily eliminated. An 
R/BASIC program had to be written in 
order to meet the specified criteria. The 
end user must decide if eliminating 
some duplicate labels is worth this ex¬ 
tra programming time. 

REFORMAT, an undocumented 
verb that is on the system but not work¬ 
ing completely, could be a solution to 
this problem. When available, 
REFORMAT will make a selection of one 
file and write it to another file or the 
same file in an inverted format, with a 
new record key and consisting only of 
the fields specified in the command. In 
the example, the system could eventu¬ 
ally REFORMAT the selected list of au¬ 
thors’ names to a file with the author 
names as keys and the address informa¬ 
tion as fields, so duplicates would over¬ 
write one another. Then that file would 
be used to print the labels. 

Once a report is constructed as de¬ 
sired, and if it is a routine report, the 
sentence that creates it may be saved in 
the master dictionary of the account as 
just another verb that, when typed, dis¬ 
plays the entire report. For this pur¬ 
pose, a sentence may be constructed to 
prompt for a desired value, making the 
report more generic. The sentence 

SORT ARTICLE FILE 
WITH ISSUE EQ “?ISSUE?” 

BREAK-ON AUTHOR 

TOTAL PAYMENT TOTAL PAGES 

could be saved as PAYMENT.REPORT 
(no spaces), and all the end user needs 
to do is type the verb, answer the 
prompt ISSUE?, and get the report. 

As an aid to using and developing 
R/LIST sentences, the system command 
processor keeps a stack of the last 10 
commands. These are available for in¬ 
spection by entering .L. Any command 
can be brought to the terminal buffer 
by .Xn; it may then be edited as neces¬ 
sary with Ins, Del, and arrow keys be¬ 
fore being executed. Once a sentence is 
correct, it may be saved in the master 
dictionary with the command .Sn name. 
Thereafter, that name is a verb that will 
run the sentence just as if it were typed 
at the terminal. 

In the above sentence, the word 
FILE was used as a throwaway word to 
increase the readability of the sentence. 
In this location in the sentence it is 


ignored by the command processor. 
Other throwaway words are A, ANY, AN, 
HAS, OF, THAN, THE. Thus, the follow¬ 
ing sentence also is acceptable: 

SORT THE ARTICLE FILE 
WITH ISSUE EQ ’3*4’ 

IF THE AUTHOR HAS A LAST.NAME OF 
’Wheeler’ 

MULTIUSER APPLICATIONS 

Cosmos has a novel approach to inte¬ 
grating multiuser features into Revela¬ 
tion. The product has its origins in 
minicomputer, realtime, multiuser oper¬ 
ating systems; thus, all necessary syntax 
has been available in R/BASIC since in¬ 
ception. Single-user applications ignore 
the locking logic, so the programmer 
can design systems with multiuser envi¬ 
ronments in mind from the start. 

Cosmos has attempted to carry sys¬ 
tem design forward with the same spirit 
in which the PICK system was invented: 
to be hardware independent as much as 
possible. Therefore, the LAN interface is 
a generalized I/O interface that can sup¬ 
port any of several types of LAN hard¬ 
ware, including Novell, Nestar, and 
3COM. Revelation can handle the re¬ 
trieval of files from a remote device 
without the operator knowing where 
the data reside. Cosmos has provided 


an improvement to standard PICK 
BASIC in this area; many minicomputers 
lock the group in which the data reside, 
but R/LAN locks the record. The lock is 
only for update, so several users can 
read the record at one time, but only 
the user who has set the semaphore 
lock can write the data to disk. 

Data entry with R/DESIGN can be 
prompted either at the bottom of the 
screen or at a particular place on the 
screen. Screen forms can be made in 
color and use some line drawing char¬ 
acters, although this is a little tricky. An 
interesting feature of R/DESIGN is what 
Cosmos calls ticker-tape display of text 
fields. The dictionary specification for 
the field being entered determines the 
display width on the screen, but 
because the data fields have no length 
restrictions, entering more data than the 
window size can accommodate causes 
the line to scroll to the left until a car¬ 
riage return is entered. The user may 
scroll back and forth within the field 
and change the entry as needed. 

All Revelation commands must be 
entered in uppercase, an incongruous 
requirement on the PC. This is one fea¬ 
ture that has migrated down to the PC 
that should have stayed at the mini¬ 
computer level. Revelation uses the key¬ 
board of the PC thoughtfully. 



We firmly believe that 
Vitamin C is the best data 
entry and windowing package 
available - bar none. In fact, we 
are so confident that once you see 
Vitamin C you’ll agree, we are offering a 


100% MONEY BACK GUARANTEE 


Finally! A library of high level C functions (not just a bunch of building blocks) designed to 
increase your productivity and help develop superior applications in dramatically less time! How? 
Well, VITAMIN C automatically coordinates complex tasks and leaves the programmer free to be 
creative! With VITAMIN C, for example, you'll never even have to think about saving or restoring 
portions of the screen when a window is opened, moved, or closed. Simply call wopen(), wmove(), 
or wclose() and VITAMIN C takes care of the complexities. It's just that easy! This philosophy 
of releiving the programmer from sd many details as possible runs throughout VITAMIN C. As a 
result, jobs that used to take days to code can be finished in a matter of hours! 

Complete Input formatting • Unlimited validation • Full attribute control 
Insert & delete • First/last/next/previous field • Field sensitive help interface 
Multiple virtual windows • Automatic overlay and restore • Full collision protection 
Animated "zoom" windows • Move, grow, or shrink windows at the press of a button 
Bordered or borderless windows • Automatic or manual scrolling • Hide and show 
Print to or scroll background windows without hurting foreground 

PLUS: All data entry features are already interfaced with windows for 
effortless data entry windows, display windows & pop-up menus! 


Vitamin C $149.95 + jjFor orders or information , call... 

$3 Ground, S6 Air, $15 Next day. Texas add 6 1/8 % sales tax.H (214)243-6197 
Specify Microsoft v3, Lattice, Computer Innovations, DeSmet,H 
Aztec, Mark Williams. Call about UNIX, Tl-Pro, and others! 

• 100% source code • Reference manual • 

• Step by step Tutorial • Examples • 

• Sample Programs • 


Or write... 

Creative Programming 
Box 112097 

Carrollton, Tx 75011-2097 
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TABLE 2: Benchmark Results 


BENCHMARK TASK 

TIME (secs) 

Add 900 records to an empty database 

157 

Index database on two fields (7 bytes) 

— 

Document and tally codes from one field 

66 

Mass change of one field (28 records of 900) 

51 

Extract selected records to create a test file 

50 


Revelation has a lot of overhead associated with simple tasks and may not be the 
best choice if speed is crucial, the database small, and Revelation’s flexibility is not 
needed. Revelation will perform best with a large database and will be most useful 
when the application must be flexible and special features are needed. 


The latest release of Revelation 
comes with some very handy tools for 
moving data into and out of Revelation 
in foreign formats. A program supplied 
on the utility disk called PORTER moves 
Revelation files to DOS ASCII files or to 
Lotus 1-2-3-compatible DIF format files 
and back again. This program is easy to 
run and allows considerable flexibility 
in moving DOS files, either with fixed- 
length fields or comma-delimited fields, 
into Revelation. It allows rearrangement 
of fields as the file is loaded, and any 
field can be chosen to be the Revelation 
file key. A conversion program also is 
supplied to move dBASE n files into 
Revelation format, including creation of 
the data dictionaries. dBASE hi files can 
be moved with the program PORTER. 

If the task is somewhat more diffi¬ 
cult, R/BASIC has two functions, called 
OSBREAD and OSBWRITE, that read in 
a DOS file as a string up to 65,000 char¬ 
acters long; then from R/BASIC the file 
can be manipulated as necessary and 
written out again. 

The Revelation documentation, 
which consists of two full binders, is 
among the best available for this type of 
system, but even a knowledgeable user 
will have some difficulty finding the ref¬ 
erences needed to answer all questions. 
The index could well benefit from a 


doubling in size. Several excellent sec¬ 
tions describe the theory and philos¬ 
ophy of the design; these should be 
read carefully first. The tutorial is a 
sample accounts receivable system. The 
example programs are straightforward 
and probably the best way to learn 
R/BASIC. The sections on R/DESIGN 
should allow a novice to produce effec¬ 
tive results fairly quickly. On-line help 
is available at the system level for infor¬ 
mation about various commands. 

BENCHMARKS 

Five benchmarks were run for this arti¬ 
cle, as they were for the other data 
managers that have been reviewed in 


this series (see PC Tech Journal issues 
beginning in August 1985). The results 
are shown in table 2. All of the per¬ 
formance benchmarks in the data man¬ 
ager series have been run on the same 
PC/AT at PC Tech Journal's editorial 
offices. The same fixed-disk partition is 
reserved for running the benchmarks 
so that each set of tests is run from the 
same portion of the disk. 

In the first benchmark, loading a 
Revelation file with 900 records from a 
DOS diskette, the PORTER program was 
used to read the diskette and load 900 
records of the author file. It worked 
well and was easy to run. However, the 
processing time was reduced by 32 per¬ 
cent by writing an R/BASIC program de¬ 
signed for this task, using the R/BASIC 
ability to read the DOS file directly into 
a memory buffer and the R/BASIC state¬ 
ment CONVERT to convert the DOS de¬ 
limiters, double quote and comma, to 
Revelation system delimiters. Compared 
to some other data managers previously 
reviewed, this is not especially fast or 
unnecessarily slow, but it does illustrate 
that a generic program written to be 
flexible and user friendly will invariably 
have more overhead than one written 
for the task with an eye for efficiency. 

In designing this file, using the 
names of the authors or their Social 
Security Numbers as the record key 
would seem to make the most sense; 
however, a sequential number was used 
for this test. Because the system per¬ 
forms a hashing algorithm on the rec¬ 
ord ID to decide where to store it, the 
goal in a larger file is a uniform distri¬ 
bution of records throughout the file. 
Sequential numbers work best in this 
case. Also, the fewer characters in the 
key, the less time spent with the hash¬ 
ing algorithm. One last consideration is 
that R/DESIGN will maintain an index if 
so desired, so the user would always be 
able to find an author by last name also. 

The second benchmark, reindexing 
the author database, is really not appli- 


New from TLM! 

Revolutionary, Affordable “C” Language Screen Generator 
paints a screen as easily as a word processor writes a page 

Get the picture now on a 
DEMO DISKETTE RISK-FREE 

At last, "C" language software developers have a super-efficient pro¬ 
ductivity tool that saves hours over writing programs from scratch. With 
TLM's revolutionary new Screen Generator, just paint what you want the 
screen to look like in real time, and it automatically becomes a program 
you can use. Proven in systems for ATT, Pacific Telesis, Johnson & John¬ 
son. .. here's the competitive edge you need at a price you can afford to pay. 
So full-featured, powerful and easy to operate it was used to develop 
Bellcor's Exact PC®. Clients see your screens before you write them up, so 
it pays for itself over and over again in valuable time and customer visits 
saved. 


Required environment: 

• IBM PC, XT or 100% compatibles 

• Lattice "C", Computer Innovation 
or Digital Research 

• 256K 


Features include: 

• on-line hold 

• 3270 features 

• full screen editor 

• data dictionary 

• field validation 

Prove it to yourself risk-free: 

Send just $ 10 for your DEMO DISKETTE today. If you don't agree that TLM's 
Screen Generator is the best "C" language screen painter in its price 
category, sure to save you many times its $395 purchase price, just return 
the diskette within 30 days and your $10 will be promptly refunded. Or, 
order the full program and we'll apply your $10 to the purchase price. 
Either way, your trial costs you nothing! Supplies are limited, so write for 
your demo diskette without delay. No salesman will call. 

For fastest action on MasterCard, VISA and COD orders, telephone 
(914) 937-4508. Or write TLM, Inc., Dept. C, OneN. Broadway, 

White Plains, NY 10601. 
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cable because Revelation is not an 
index-driven system. Creating a list of 
records that met the qualifications spec¬ 
ified would be a comparable task; if this 
task were to be repeated in the foresee¬ 
able future the list could be saved so 
that another selection process would 
not have to take place. 

Note that the system will not 
maintain these lists itself if records are 
added or deleted. In real life, however, 
selections are made with constantly 
varying requirements, so the philosophy 
behind Revelation is that some over¬ 
head may exist in a system that does 
not require indexes, and in return no 
restrictions are placed on the kind of 
select or son that can be performed on 
the file data. Because of this feature, an 
index never has to be corrupted; every 
selected list is correct as of that mo¬ 
ment. R/DESIGN, however, can maintain 
cross-reference index files if so desired. 
This would be a good idea only if the 
entire application were to be done with 
R/DESIGN, and the overhead of addi¬ 
tional files was acceptable. 

The third benchmark, counting the 
number of occurrences of the state 
codes and reporting them in alphabeti¬ 
cal order, took 66 seconds. It is an illus¬ 
tration of alternative methods available 
to the R/BASIC programmer. In a typical 
indexed database system, the file would 
be sorted by state first and then read 
sequentially, keeping a running count 
of the state codes. With R/BASIC and the 
ability to build sorted dynamic arrays in 

^lith R/BASIC and the abil¬ 
ity to build sorted dynamic 
arrays in realtime, the pro¬ 
cess can skip the sort of the 
entire file and simply read 
the file sequentially. 


realtime, the process can skip the sort 
of the entire file and simply read the 
file sequentially. Whenever a state code 
is encountered, a memory list is 
checked that is built as the program 
progresses, and a counter is incre¬ 
mented in a second parallel array rep¬ 
resenting the total count for that state. 
When done, the array of state codes is 
in alphabetical order, and the corre¬ 
sponding counts are in the matching 
array element. After all state codes have 


been read once, sorting stops and only 
memory addition continues. The 
R/BASIC code for this benchmark is 
shown in listing 1. 

Changing the state field in selected 
records from CO to CL, was the fourth 
benchmark, which took 51 seconds. The 
test would have run faster using a pre¬ 
selected list of records with state equal¬ 
ing CO, but fetching the records from 
the database first is much more repre¬ 
sentative of a real-world problem. 

The last benchmark combined a se¬ 
lect, a sort, and the creation of an exter¬ 


nal DOS file. The test was to find all au¬ 
thors with California addresses, sorted 
by zip code, and to write the records to 
a DOS ASCII file. More or less the re¬ 
verse of the first test, it is a good exam¬ 
ple of moving data out of Revelation for 
use by another program. The time of 50 
seconds was longer, by far, than any 
other data manager tested so far. 

Benchmarks are instructive if they 
are representative of the intended use 
of the product. Revelation has a lot of 
overhead associated with simple tasks 
and may not be the best choice if speed 


Leap MS-DOS Software 
With A Single File!! 


? u P er Batch. 


More powerful than Prokey tm or Superkey tm ! 

Stops integration nightmares with its bare bits! 

SuperBatch lm is a powerful utility program that creates batch files 
that drive almost any program (LOTUS 1 -2-3 tm / Wordstar 1 ™, etc.). 
It also continues execution from program to program. Common 
uses include: 

• Integration of individual programs to form a system. 

• Creation of self running demo systems. 

• Inserting repetitive procedures into a SuperBatch tm file for 
simple execution. 

Please send [ ] Info [ ] SuperBatch 

Name _ 

Addr_ 

Addr_ 

Addr_ 

City _ 

State_Zip_Tele_ 

Please mail or call 313-645-5280 to place your order. 

$79.95 with a 30 day Money Back Guarantee 
Canadian orders add $10.00 for shipping. 


_copies x 79.95 

MI res. add 3.20 sales tax per 

Total 


Merrill Street Software 

Division of BCC Inc. 

251 Merrill Street 
Birmingham, MI 48011 


Payment [ ] Visa [ ] MC [ ] Chk [ ] PO [ ] Bank Draft [ ] COD 

Name Cr Card_ 

Cr Card No. __CardExp._ 

Prokey' m is a registered trademark of RoseSoft, Inc. Superkey' m is a registered trademark of Borland International. 

Lotus 1-2-3'" 1 is a registered trademark of Lotus Development Corp. Wordstar'" 1 is a registered trademark of Micropro International. 
SuperBatch'" 1 is a registered trademark of BCC, Inc. SuperBatch'" 1 requires MS-DOS 2.0 or greater. 
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REVELATION 

is crucial, if the flexibility it offers is not 
needed, and if the database is small. 
Revelation performs best in relative tim¬ 
ings when the database is large (10,000 
records or more) and when the applica¬ 
tion must be extremely flexible and the 
special features are needed. 

Revelation is indeed an extremely 
powerful and flexible data management 


tool; between R/BASIC, R/LIST, and the 
dictionaries, any given task may be 
accomplished in several ways. From a 
developer’s standpoint, the more com¬ 
plex the application, the more useful 
Revelation will become. 

After several years of proving and 
refining its concepts on thousands of 
PICK-based minicomputers, Revelation 


appears to be relatively bulletproof and 
should be an excellent development 
platform for serious projects. 

Kent Phelps has several years experience with 
the PICK operating system and has worked 
with Revelation since it was introduced. He 
currently is manager of technical support for 
General Automation, a manufacturer of 
super micros and minicomputers using PICK. 






* if not presently in my state list then add 

LISTING 1 : BENCH3.LST 


ARRAY<POS> = STATE 



END 

* * * COUNT THE OCCURRENCES OF STATE COOES AND PRINT THEM 


* now increment the corresponding counter 

* * * KENT PHELPS 10/85 


ARRAY1<P0S> = ARRAY1<P0S>+1 

* * * 


* keep going 

OPEN '"‘/‘AUTHOR" TO AUTHOR ELSE STOP 


GOTO START: 

******************************* 


* 

* 


FINISH: 

* initialize 


* 

* 


* clear the screen 

ARRAY = ";ARRAY1 = " 


PRINT 3(-1):"STATE POPULATION RECS IN THE AUTHOR FILE " 

REC = 0 


PRINT 

* 


PRINT "STATE OCCURRENCES" 

PRINT "START ":TIMEDATEO 


FOR I = 1 TO COUNT(ARRAY,3FM) +1 ; * number of elements 

START = TIMEO 


* format the items left justified, field of nine spaces 

* 


* a string of asterisks as a histogram for fun 

START : 


PRINT ARRAY<I> »L#9»:ARRAY1<I> "L#9":STR( '*' ,ARRAY1<I>) 

* 


NEXT I 

REC += 1 


PRINT "FINISHED !! ":TIMEDATEO 

* keep the user informed 


* get current system time, figure the total elapsed 

IF MOD(REC,10) = 0 THEN 


ELAPSED.TIME = TIMEO - START 

PRINT 3(0,22) : 'RECORDS SO FAR ' :REC 


* convert internal time difference to output format 

END 


PRINT "ELAPSED TIME :":0C0NV(ELAPSED.TIME,"MTS") 

* 


PRINT 

READ ITEM FROM AUTHOR,REC ELSE GOTO FINISH ; * none left 


* pause for a moment so the user can write down the results! 

STATE = ITEM<5> ; * get variable from rec dynamic array 


PRINT "PRESS <CR> TO CONTINUE INPUT Q 

LOCATE STATE IN ARRAY BY 'AR‘ USING 3FM SETTING POS ELSE 


END 


A Full C Compiler 1 

f BBT" 

rm\im 

T 

Fo* $4995 \ 

wmw::) 

J 


The Ecosoft Eco-C88 compiler for the 8088 and MSDOS is going to set a new 
standard for price and performance. Consider the evidence: 


■nnmi|<Pewtt 


We’ve continually improved Microstat since it was introduced in 1978, and 
the latest release includes many new features you’ve wanted. 


Compiler 

Eco-C88 

Latice (1) 

C86 (1) 

Seive 

13 

11 

13 

Fib 

44 

58 

46 

Deref 

13 

13 

- 

Matrix 

21 

29 

27 

Price 

*49.95 

*500.00 

*395.00 


(1) Computer Language, Feb., 1985, pp.73-102. Reprinted by permission. 

Eco-C88 Rel. 2.83, on IBM PC with 2 floppy disks, 256K. Benchmarks from Feb., 
1985 Computer Language. 

Eco-C88 includes: 

★ All operators and data types (except bit fields) 

★ Error messages in English with page numbers that reference the C 
Programming Guide - a real plus if you’re just getting started in C. 

★ Over 180 library functions, including color and transcendentals 

★ New Library functions for treating memory as a file 

★ User-selectable ASM or OBJ output (no assembler required) 

★ 8087 support with 8087 sensed at runtime 

★ cc and "mini-make” for easy compiles (with source) 

★ Fast, efficient code for all IBM-PC, XT, AT and compatibles using MSDOS 2.1 
or later. 

★ Complete user’s manual 

If ordered with the compiler, the C library source code (excluding transcen¬ 
dentals) is $10.00 and the ISAM file handler (as published in the C 
Programmer’s Library, Que Corp) in OBJ format is an additional $15.00. Please 
add $4.00 for shipping and handling. To order, call or write: 


Interactive and Batch Processing 

Expanded Data Management 
Subsystem with New Data 
Transforms 

Reading data files created by other 
programs (e.g., Lotus) 

3 types of Analysis of Variance 

Time Series 

Crosstabs and Chi-Square 

Factorials, Permutations, and 
Combinations 

Hypothesis Tests 


Data sets that can exceed memory 

Multiple Regression (including 
Stepwise) 

Scatterplots (including best fit 
regression) 

Correlation Analysis 

12 Nonparametric tests 

8 Probability Distributions 

Descriptive Statistics 

Easy Installation 


Microstat’s algorithms have been designed to prevent numeric overflow errors 
and yield unsurpassed accuracy. Microstat’s price is $375.00 including the 
user’s manual and is available for the Z80, 8086, 8088 CPU’s and CP/M80, 
CP/M86, MS-DOS, and PC-DOS. To order, call or write. 


Ecosoft Inc. 

6413 N. College Avenue 1-800-952-0472 

Indianapolis, IN 46220 (orders only) 

(317)255-6476 • 8:30-4:30 

CIRCLE NO. 131 ON READER SERVICE CARD 
Trademarks: Eco-C88, Microstat (Ecosoft), CP/M (Digital Research), MSDOS (Microsoft), PC-DOS (IBM), Z80 (Zilog), 8086, 8087, 8088 (Intel). 































s\- 

It You Liked DBase IB, 
You'll Flip Over TAS™ 

Hard-nosed business owners have been 
asking forthe power of DBase III™ \ \ 

\and RBase 5000™ but without the high 
price: That's why Business Tools, Ine. \ 
created TAS™ 


Compare TAS with DBase III and RBase 


\ 


5000. You'll see why we think TAS is the 
best" Hard-nosed " value around. TAS 


includes a data dictionary. TAS includes a 
\ true procedural language. TAS includes b\ 
run-time compiler. Plus TAS can be \ 
upgraded to multi-user for $100. 



TAS” 

DBASE 

III 

RBASE 

5000 

\ 

Multi-User 

$100 

No 

$1400 


Data Dictionary 

Yes 

No 

Yes 

\ 
r \ 

Procedural Language 

Yes 

Yes 

Yes 


Compiler 

Yes 

No 

Yes 

\ 

Records Per File 

Unlimited 

Unlimited 

Unlimited 


Files Open 

16 

10 

40 


Fields Per File 

Unlimited 

128 

400 


File Size 

Unlimited 

Unlimited 

Unlimited 

\ 

Record Size 

10,254 

4,000 

1,530 


Field Size 

254 

254 

1,530 I 


Prices 

$199 

$696 

$700 1 


\ HHfii \ \ 

H9M! 

\ . \ 


And TAS is no new comer. TAS was 
written by Phil Mickelson, the same \ Y 
"Hard-nosed" business persoHwftq 


database) in 1982. 

T/\S copies yvith a 30 day money back 
guarantee (less handling fee of $15 Level 



POXTIAT, M Compaq™ AT&T 6300™ Tandy 
1000, 1200, 2000™ and most MS-DOS™ 
CP/M™ and MP/M™ systems. Multi-user 


\ 


\ 


TAS lets you develop your own professional menu-driven 
business applicationY And not just simple ones either. TAS 


applications can hold up to 17 million records. And because 
TAS compiles them, they run fast. 


X 


Get 

Software for S 349 

But why stop with just a database? For just $349, you \ m 
— ——" - “*•- A — \l£dger , T 


get TAS Relational Database/Language plus General Ledger, ■ 0^0 
Accounts Receivable and Accounts Payable. And for $499 | ~ M 


Call Today f -800-648-6258 

Ask for operator 44 

Call our Toll-Free Hotline. Use your VISA or MasterCard 
to order today. Outside Washington call 1-800-648-6258. 
VVajhirigtori residents call 1-206-644-20! 5. \ \ \ \ \ 

Dealer Inquiries Welcome. — — ^ * if 

Sgl \ 

1 


tm 




■ Y 


you get all the above plus Inventory, Sales Order Entry, M ^ tware For Your 

Purchase Order Entry, and Payroll. \ 1 ^Affordablejo —___ — 

Source code is included FREE! So you can even modify the | DeS cribeyour 
accounting to fit your business. 1 asbu 

CP 



TOOLS 
■INC. 


4038-B 128th Ave. SE 
Suite 266 N. \ 
Bellevue, WA 98006 


computer system: 

O 16 bit 

MS-DOS 

| CP/w. pC-DOS 

" TurboOOS 

1 Disk size is: 

1 Q 5V4" 

| computer name/mode. rs. 

- Name: 

arid, ,MP/M, Digital Research Inc; IBM'pp/XT/AlMnter- \B street 
national Business Machines Corp; Compaq, Compaq ■ 

Computer Corp; AT&T 6300, AT&T Information Systems lnc;\ ■ Oity : 

Tandy IOO 0 Y 0 O,2000, Tandy Corp; MS-DOS, Microsoft ■ state: 

\ Corp; Ttie Sensible Solutioq trademark righfe'areclain'ie,d 'N 

Y 0'HarilQn Computer Systems lnc.\ \ _ phone: 

■ 4 o 38-B U8tbAve.SE 


The .following are registered trademarks of these corn¬ 
's, panieS; TAS, Accounting Solution,.Business Tools Inc; 
N RBase5b00. Microrirplnc; DBaselll. Abhton-TatelnciCP/f^l'. 
al Res 



Quantity: 

___ TAS 0^ase =G ^ aAp)$3A9 
_ L evel2^ount,n 9 ^' NVpW) ^ ■ \ 

Multi-user upgrade-SW 
Shipping (USA-f:^0.00ea.)- 

W ' End0Se<1 ' YaYisrYck 1 



Credit Card Expit 

Card Number: 

Name on card:. 


©Copyright 1985 Business Tools Inc. 
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Signature: 
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SOME THINGS CAN 
NEVER BE SHARED 
OTHERTHINGS 
SHOULD BE. 


T he people who make data¬ 
base software have some 
strange logic. They tell you 
information is the most valu¬ 
able thing in the world. And then they 
design their products for single-user 
systems. Which means that every time 
different people actually need to use 
your data, they have to stand in 
line for it. 

INTRODUCING 
R:BASE™ 5000 MULTI-USER. 

At Microrim, we have a much 
better idea of the way offices work. So 
we've developed a multi-user version 
of R:base 5000 that lets users update 
their database while other people 
analyze it. And we've made this new 
version fully compatible with our single- 
user version. Which means any appli¬ 
cation you develop on the single-user 
version today can be run on our multi¬ 
user version tomorrow. 

DATAPRO RANKS 
R:BASE 5000 #1. 

Of course, we gave the multi¬ 
user version all the features that 
convinced the Datapro Research 
Corporation to rate our single-user 
version as the best DBMS on the 
market. But we've also designed it to 
make optimum use of all the extra 
capabilities offered by the IBM PC 
Network (IBM PC DOS 3.1). To opti¬ 
mize data sharing, R:base 5000 Multi- 
User takes full advantage of the front 
end processing power of the PC. As 


a result, multiple users will be able to 
work with the same database at the 
same time. 

While editing, data integrity is 
protected by a locking mechanism 
that operates at the item level. This 
important feature lets the other users 
work with columns and rows of the 
same table. Instead of making them 
wait around for the other guy to finish 
his editing job. 

SEE FOR YOURSELF: 
1-800-547-4000. 

The full price is $1500, complete 
with three sets of documentation. But 
if you believe in common sense as 
much as we do, you won't make a 
decision this big till you get your hands 
on a copy and see for yourself. And 
that's just what we'd like you to do. 

For only $50, we'll send you a copy of 
the program that has all the features, 
one set of documentation, and all the 
functionality of the full product, except 
for limitations on the numbers of rows, 
columns and tables. 

Just call 1-800-547-4000 and ask 
for Dept. 000. From Oregon, or outside 
the U.S., call 1-503-684-3000, Dept. 
XXX. Or head straight for a leading soft¬ 
ware store or computer dealer. 

And see 
how nice it is 
to take advan¬ 
tage of infor¬ 
mation. Instead 
of taking turns 
at it. 



R:BASE 5000 
MULTI-USER 

FROM MICRORIM 

IT ALL COMES DOWN TO COMMON SENSE. 


100% compatible with IBM XT, AT and PC protocols. Does not support IBM 36. 

IBM is a trademark of International Business Machines, Inc. 

Datapro Report on Microcomputers is published monthly by Datapro Research Corporation. 





“I Program In BetterBASIC 
Ana I Recommend It!’ 

“Lifeboat Associates,” has expanded its philosophy of endorsing structured programming 
languages to include a truly superior product—BetterBASIC. More than just a BASIC, 

BetterBASIC offers use of the full memory of the computer, true procedures and functions, 
modularity and more. BetterBASIC has the advantages of the C language on which Lifeboat 
built its reputation and appeals to the wide audience of programmers who already program in 
BASIC. I liked BetterBASIC so much, I decided “Lifeboat” should publish it. I program in 
BetterBASIC and I recommend it.” 

Dr. Edward Currie, President—Lifeboat Assoc.—New York, NY 


ACCESS FULL MEMORY— 

BetterBASIC accesses the 
full memory of the com¬ 
puter enabling you to 
overcome Microsoft’s 64K 
barrier. 

INTERACTIVE 
COMPILER—BetterBASIC 
compiles to an intermediate 
code giving you five to six 
times the speed of tradi¬ 
tional BASICS. There is 
immediate feedback on 
line entry. 

COMPATIBLE—Version 2.0 
of BetterBASIC is GW-BASIC, 

PC-BASICA compatible 
when running on IBM 
PCs. BetterBASIC is easy to learn because 
the syntax is the same. 

STRUCTURE—Create well-organized 
programs using procedures and functions 
that are easily identified and understood. 
NOT COPY PROTECTED—Install 
BetterBASIC on your hard disk. BetterBASIC 
is licensed to the programmer, so you can 
compute at work and at home using the 
same copy of BetterBASIC. 

USER DEFINED KEYWORDS—The 
BetterBASIC language can be extended by 
adding your own procedures and functions 
to the language as keywords. 

RUNTIME SYSTEM—Creates stand-alone 
EXE. files. Developers can distribute their 
programs written in BetterBASIC without 
royalties. 


SAMPLE DISK—Contains a 
tutorial, a demo, and allows 
you to use an abbreviated 
form of BetterBASIC. It also 
contains a 60 page on-line 
mini manual. 

AND MORE—Such as DOS 
and BIOS ROM calls, 
Chaining, Overlays, Local 
and Global Variables, 
Recursion—Graphics and 
Windows—You can define 
up to five windows. 
Optional 8087/80287 
Math Chip Support. 
LIBRARIES—Write 
reusable code. 

TECHNICAL SUPPORT— 
Available to all registered users. 
BetterBASIC Runs on IBM PC, XT, AT and 
all IBM-compatibles. Ask your local dealer 
for BetterBASIC or call 1-800-225-5800 . 

In Canada call 416-469-5244. Also available for the 
Tandy 1000, 1200 and 3000 at Tandy/Radio Shack 


stores. 

PRICES: 

BetterBASIC SI 99 

8087/80287 Math Module S99 

Runtime System S250 

Sample Disk with Tutorial S10 



Because It’s The Best. 
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Summit Software Technology, Inc7 

106 Access Road, Norwood, MA 02062 

MasterCard, Visa, Checks, Money Order, C.O.D. accepted and P.O. on approval. 

BetterBASIC is a registered trademark of Summit Software Technology Inc. 

IBM PC, XT, AT, arc registered trademarks of International Business Machines Corp. Tandy is a registered trademark of Tandy Corp. 

(If you’re using BetterBASIC and would like to be featured in one of our ads, please write to the Director of Advertising at Summit.) 












PROGRAMMING PRACTICES 


LARRY W.LOEN 


Filters and Finite Machines 

UNIX-borrowed programming concepts help the DOS 
user find answers to otherwise complicated problems. 



F ilters and finite machines are time- 
tested programming concepts. The 
former comes from the UNIX environ¬ 
ment, the latter forms the core of com¬ 
pilers and many other big programs. 
Together, they provide some useful 
ways to think about programming. 

Consider the author writing a 
book. He decides to break each chapter 
into its own file; this resolves many dif¬ 
ficulties but creates a new one. The au¬ 
thor needs a simple way to count the 
words he has produced. Publishers use 
such data to enforce word limits and 
gauge an authors progress. If the au¬ 
thor knows how many total characters 
are in the file, dividing by 6 produces a 
very good approximation of the num¬ 
ber of words. This, however, is where 
the problem arises. The DOS DIR com¬ 
mand gives character counts for individ¬ 
ual files but not for groups of files. 

DIR’s output must be sent to a utility 
that will sum the file size column. 

In DOS 1.0 and 1.1, no easy way 
existed to place the output of system 
commands (such as DIR) into a file. 

The designers of DOS 2.0 and 2.1, how¬ 
ever, borrowed from UNIX the concept 
of pipes and filters. A pipe is a conven¬ 
tion that allows several programs to 
share an I/O stream; a filter is a 
program designed to perform I/O 
through pipes. Pipes and filters provide 
the solution to the problem. 

The author must use a SORT pro¬ 
gram on the data output by DIR. SORT 
is a filter the author can maintain sepa¬ 
rately to perform sorting on any other 
project. (The SORT discussed here is in¬ 
cluded with DOS 2.x.) But how does 
SORT know where the input comes 
from and where it is going? In DOS 1.0, 
sending data to and from a disk file 
looks different than sending it back and 
forth to the asynchronous card and so 
on; each interface is different. DOS 2.0, 
however, uses one interface and two 
special pipe files: standard input and 
standard output. The user tells DOS 


which kind of I/O these standard files 
represent by the way he types a com¬ 
mand. Because DOS makes all sources 
look the same, SORT is relieved of the 
recognition responsibility. 

The standard input file is a stream 
of characters that could have originated 
from the keyboard, a disk file, the asyn¬ 
chronous card, or the output of a pre¬ 
vious program. Standard output can be 
sent to the screen, a disk file, the 
asynchronous card, the printer, or the 
standard input of the next program. 

FILTERING 

To produce a DIR listing sorted by file 
name, the author types DIR RRET*.* I 
SORT (figure 1). When the DOS 2.x DIR 
command executes, it places the output 
into standard output. Also, DOS sees 
the I (vertical bar), which indicates that 
DIR’s standard output will become stan¬ 
dard input for the next program. SORT, 
ignorant of what the input actually is, 
simply divides the character stream into 
records in the usual way and sorts them 
in ascending sequence. It sends the 
sorted version into standard output. Be¬ 
cause the command does not contain 
another vertical bar or indication of 
where the SORT output should go, DOS 
assigns it to default: the screen. 

To capture that output to a file, the 
author could type DIR RRET*.* I SORT 


> A:DISK.FIL. DOS interprets the > 
character as a request to redirect the 
output of SORT into the diskette file 
A:DISK.FIL instead of onto the screen. 
DIR RRET*.* > LPT1: sends the output 
of the regular DIR command to the 
printer. If the user typed DIR RRET*.* > 
A:MYDIR.FIL to save the current direc¬ 
tory values, he could later sort that data 
by typing SORT < A:MYDIR.FIL. The re¬ 
sult would appear, in sorted order, on 
the screen. The < character tells DOS 
to use A:MYDIR.FIL, instead of the key¬ 
board, for standard input. Typing SORT 
< A:MYDIR.FIL > LPT1: sends the same 
output to the printer. 

In a formal UNIX sense, the vertical 
bar character represents piping: sending 
standard output from one program as 
standard input to the other. The < and 

> functions indicate redirection: charac¬ 
ter streams are received from or sent to 
a location other than the DOS defaults 
(the keyboard and screen respectively). 
The UNIX nomenclature is used, but 
the UNIX function and the DOS func¬ 
tion are different. In the DOS environ¬ 
ment, an underlying unity exists be¬ 
tween a piped file and a redirected file. 

Writing filters can be easy. In BA¬ 
SIC, for example, the programmer 
would employ regular INPUT and 
PRINT statements, which use standard 
input and output. Thus, any program 
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FASTCARD IV 

IM MKUTIES FH TM Pt-M MKB 



FASTCARD IV’s Intelligent Memory 
System (IMS) makes it possible for IBM® 
PC and XT users to enjoy the benefits of 
up to two megabytes of expanded 
memory with all the software in their 
libraries—not just programs written 
especially for expanded memory. 


The power of the Lotus® Expanded 
Memory Specification is now available in 
an intelligent, multifunction expansion 
board—'THESYS’ FASTCARD IV®. 


THESYS’ IMS features include: 

■ Disk Enhancement— Frequently 
accessed disk information is stored 
in system RAM or expanded mem¬ 
ory where it may be rapidly 
retrieved. 

■ Printer Enhancement— IMS allo¬ 
cates memory to serve as a hold¬ 
ing area for information waiting to 
be printed. 

■ Automatic Memory Allocation— 

IMS monitors the computer's oper¬ 
ations and allocates the system 
and expanded memory as 
needed for disk enhancement, 
printer enhancement, or other 
applications. 


In addition, FASTCARD IV offers Data 

Security features vital to PC users: 

■ Custom Password Security en¬ 
ables the user to define a pass¬ 
word that must be entered before 
the computer will boot. 

■ Built-in Diagnostics and Auto 
Fault Tolerance identify faulty 
memory and bypass it until it can 
be replaced. 


FASTCARD IV is Multifunction, 
featuring: 

■ Serial and Parallel Ports and 
Game Port Interface 

■ Battery-Powered Clock/Calender 

■ Easy-to-use Installation Software. 



For ordering information, contact 
THESYS Memory Products Corporation 
7345 East Acoma Drive 
Scottsdale, AZ 85260 
(800)-327-8345 
(602)-991-7356 
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PROGRAMMING PRACTICES 


FIGURE 1: Sample DIR Listing 


C>dir b 

:rret*. 

* | sort 



25 File(s) 

29696 bytes free 

Directory of 

B:\ 



Volume 

in drive B is 

BOOK #1 


RRET1 

EWF 

17408 

6-06-85 

4:39p 

RRET10 

EWF 

4864 

6-08-85 

10:40p 

RRET11 

EWF 

8448 

6-06-85 

9:31 p 

RRET12 

EWF 

10368 

6-06-85 

9:42p 

RRET13 

EWF 

10496 

6-06-85 

9:51 p 

RRET14 

EWF 

11392 

6-06-85 

10:13p 

RRET15 

EWF 

18688 

6-08-85 

10:36p 

RRET16 

EWF 

13312 

6-06-85 

7:18p 

RRET17 

EWF 

8576 

6-06-85 

7:27p 

RRET18 

EWF 

9472 

6-06-85 

8:12p 

RRET19 

EWF 

12032 

6-06-85 

8:25p 

RRET2 

EWF 

13696 

6-08-85 

9:21p 

RRET20 

EWF 

18304 

6-11-85 

6:41a 

RRET21 

EWF 

5632 

6-11-85 

10:15p 

RRET22 

EWF 

11008 

6-14-85 

10:12a 

RRET23 

EWF 

4224 

6-20-85 

9:02p 

RRET24 

EWF 

6528 

6-20-85 

11:33p 

RRET3 

EWF 

12032 

6-08-85 

9:37p 

RRET4 

EWF 

8832 

6-06-85 

5:35p 

RRET5 

EWF 

16768 

6-08-85 

10:02p 

RRET5A 

EWF 

16768 

6-08-85 

10:23p 

RRET6 

EWF 

17920 

6-08-85 

2:05p 

RRET7 

EWF 

16640 

6-08-85 

3:30p 

RRET8 

EWF 

15744 

6-08-85 

3:26p 

RRET9 

EWF 

15616 

6-06-85 

9:24p 

C> 






The listing above is output from a 
filter. It first arranges the characters in 
the standard input stream into 
records, then sorts them, and, finally, 
deposits them in the standard output 
stream. In this example, the character 
stream is piped from DIR to SORT. 


can be a filter, and its output could be 
sent to any program that follows it. 
However, most compilers have trouble 
with DOS 2.x. Compiler designers con¬ 
tinue to use DOS 1.x interfaces to avoid 
selling and maintaining two different 
versions. But their customers expect 
their compilers still to be functional 
when they buy DOS 2.x. So, DOS 2.x 
provides all DOS 1.x interfaces. Most 
compilers, therefore, use the old key¬ 
board and screen interfaces instead of 
standard input and standard output. 

A method is needed to invoke the 
new standard DOS interfaces. Many lan¬ 
guages accept small assembly language 
programs that would do so; a few, such 
as Turbo Pascal, can execute DOS inter¬ 
faces directly. Listing 1, ADDREC.PAS, is 
a Turbo Pascal program that uses the 
standard I/O of DOS 2.x. The routines 
are called GETSTDIN and PUTSTDOUT. 
Turbo Pascal’s INTR function allows 
DOS and BIOS interrupt handlers to be 
reached without assembly language. 
GETSTDIN gets the next byte of input 
(or, if none, returns the value 255) and 
PUTSTDOUT puts the next byte into 


standard output. These subroutines are 
used in place of WRITELN and READLN 
to write the utility. 

Conceptually, the filter program 
can be thought of as a “machine” that 
processes the input and writes the out¬ 
put, one byte at a time. In this case, 
assume that the input (a stream of 
bytes) always looks like the output of 
the DIR command. No set relationship 
exists between when an input byte is 
read and when an output byte is writ¬ 
ten. SORT reads all the input bytes, ma¬ 
nipulates them inside the machine of its 
storage, and outputs them all at once. 
Another filter might read a single byte, 
perform its function, and output a byte 
before reading the next byte. 

FINITE STATE MACHINES 

When the workings of such a filter pro¬ 
gram machine are made up of many 
similar machines, it is a finite state 
machine and satisfies these criteria: 

• It is a collection of a fixed number of 
preprogrammed smaller machines 
called states. 

• Each state examines one input at a 
time and expects the input to be one 
of several particular values. 

• The state may (or may not) take a 
special action based on the input and 


its being in that state. After any such 
action, the state then gives control of 
the machine to another state. 

SORT does not match this model 
well, but the original problem of sum¬ 
ming file sizes does, especially the part 
that involves parsing the input. 

Parsing —dividing the input into 
groups—is very well suited to the finite 
state machine model. Notice in figure 1 
that the output of the DIR command 
has two kinds of records. The first pro¬ 
vides background information—the vol¬ 
ume label, bytes free, and so on. The 
second, which contains the information 
important to this example, consists of a 
file name (in the first eight spaces), 
then a few spaces, the file extension, a 
few more spaces, then the size of the 
file (the concern of this exercise), more 
spaces, the creation date, more spaces, 
and the creation time. 

Before the resolution of this prob¬ 
lem, consider a simpler example. The 
finite state machine of figure 2 per¬ 
forms the binary function AND. State 
number 1 examines the first input. If 
the input is 1, nothing is output and 
state 2 gets control. If the input is 0, 
state 3 gets control. In state 3, whether 
the next input is 1 or 0 (and it must be 
read), the output will be 0. In state 2, 


UMIXg MPtPQS 

NETWORKS aoo(3 m©D3[Io 
®C3B Q=t5P®@ ISAM ©©S3 T?KEK] MLOS 


The creator of Access Manager™ brings you the 
most powerful C source code, B+ Tree file handler: C ? 1 


• multi-key ISAM and low-level B+ Tree routines 

• complete C source code written to K&R standards 

• single-user, network and multi-tasking capabilities 

• fixed and variable record length data files 

• virtually opened files accommodate limited file descriptors 

• no royalties on application programs 


1M 


SI95 COMPLETE 


Specify diskette format: 

• 514" MS-DOS 

• 8" CP/M 

• 3'/a" Mac 

• 8" RT-II 


o 


For VISA, MC and COD orders 
call (314) 445-6833 
FairCom 
2606 Johnson Drive 
Columbia, MO 65203 


) 1985 FairCom 


The following are trademarks: c-tree and the circular disk logo—FairCom; MS—Microsoft Inc.; 
CP/M and Access Manager—Digital Research Inc.; Unix—AT&T; Apple—Apple Computer Co. 
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From the publisher of PC, PCjr., PC TECH 
JOURNAL and PC WEEK. Nearly 400 
pages with listings for over 5,000 products 
ana 2,000 vendors, services, and support 
systems, assembled into one comprehensive 
and easv-to-use guide. PC BUYERS GUIDE is 
the quickest and most reliable way to locate 
exactly what you need to expand the useful¬ 
ness of your IBM or compatible PC. Because 
it’s published in February, May, August and 
November, you’ll receive the most current 
information and product listings available 
anywhere! Find out the level of skill you’ll 
reauire to get maximum performance, and a 
full accurate description of each peripheral, 
software package and: 


• Accessories 

• Consultants 

• Literature 

• Professional 
Societies 


• User Groups 

• Computer Camps 

• Insurance 
Services 

•AND MUCH MORE! 


Mail the enclosed coupon today for your 
copy of PC BUYERS GUIDE! 


Phone TOLL FREE 9 am-5 pm EST: 
1-800-526-0790 
(In NJ only 1-201-540-0445) 


Also available at your local newsstand 
and computer store. 

[~nTn^H AN37 

| ulU BUYERS GUIDE 

CN 1914, Morristown, NJ 07960 
, Please send me the latest edition of PC 
| BUYERS GUIDE. Enclosed is $9.50 ($7.95* 

I plus $1.55 postage and handling). Outside 
USA $ 11., US funds only. *Residents of CA, 

I CO, CT, DC, FL, IL, MA, Ml, MO, NJ and NY 
[ State add applicable sales tax. 

I Charge my: 

j □ AmEx Q Visa □ MasterCard 

| Card No_ 

| Exp. Date- 

I 
I 


Mr./Mrs./Ms._ 


please print full name 


Address- 


City— 
State/Zip_ 



The binary function AND is represented above as a finite state machine. The 
arrows represent possible'paths from start (state 1) to finish (state 4). 


the output is the same as the input, 1 or 
0, respectively. Notice that after the sec¬ 
ond input, all states go to state 4, the 
only state that does not ask for input. 
This final state indicates that the ma¬ 
chine has stopped. The lower section of 
figure 2 charts the machine’s handling 
of the sample input string of 1, 0. 

The machine for the directory 
problem is more complex (see figure 
3). The first concern is simply graph¬ 
ical—a diagram that explains a parsing 
operation can become cluttered if keys 
are not used. Various groups of input 
are acceptable in parsing. Instead of an 
arc for each group, it is better to have 
one arc that represents all of the groups 
and to key it as such. In addition, the 
action does not always entail outputting 
a byte to the standard output. That, too, 
must be described. The key for this ex¬ 
ample, located at the bottom of figure 
3, describes the actions for each state. 
Only states 6, 7, and 8 have a special ac¬ 
tion; the others simply go on to the 
next state. In some cases, the next state 
is the same state; this is used to con¬ 


sume unimportant input or for other 
looping operations. 

State 1 has three jobs. Besides de¬ 
tecting end of input, it divides records 
into two types: those that contain file 
names and sizes (the target records in 
this example) and those that contain 
background information. All records of 
the second sort begin with a space 
character. When state 1 detects an initial 
space character, it enters state 2. State 2 
reads in the rest of the characters in the 
record and puts the machine back into 
state 1 when a new record begins. 

States 3, 4, and 5 consume the file 
name and file type. State 6 absorbs 
leading spaces, leaving the file size col¬ 
umn for state 7; these states read in the 
number from the record and convert it 
from a string of characters (which are 
numbers) to a floating-point number 
that can be totaled. When the string of 
numbers in the record ends, the ma¬ 
chine goes back to state 2, which con¬ 
sumes the remainder of the record. 

A finite state machine can be coded 
in various ways. Many have elaborate 
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This diagram shows how to use a finite state machine to sum the sizes of all files in 
a directory. This machine reads characters from the input stream. Input characters 
can be either letters, numbers, or control codes. 



LOOKING FOR AT 
PREFORMANCE 
FROM YOUR PC? 


/EARTH HAS IT FOR 
I LESS THAN $1,000! 


f 

F 

f 


[YOUR SEARCH IS OVER!! EARTH 
COMPUTERS’ exciting new high¬ 
speed, 80286 accelerator card, 
TurboACCEL-286™ , isjustwhatyou’ve 
been looking for. The TurboACCEL- 
286 will boost your PC performance up 
to Five times...its completely software 
transparent...and its only $995! 
TurboACCEL-286 will fuction with 
most operating systems and application 
. programs (unlike other so-called 
'^accelerator boards). 


The TurboACCEL-286 features a 
high-speed, 8MHz, 80286 processor, 
512Kbytes of RAM (expandable to 
1 Mbytes), a switch for 8088 operation, 
and facilities for an 80287 math co¬ 
processor. It occupies one expansion 
slot, is completely compatible with 
most PCs and is software transparent. 
End your search for AT performance. 
Order the TurboACCEL-286 today! 
Call or write: 


EA RTH C OMP U TERS 



P.O. Box 8067, Fountain Valley, CA 92728 
TELEX: 910 997 61 20 EARTH FV 

( 714 ) 964-5784 

Ask about EARTH COMPUTERS’ other 
fine PC and S-100 compatible products. 
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PROGRAMMING PRACTICES 

tables and very little code. For this ex¬ 
ample, each state was coded as an indi¬ 
vidual case block in a case statement 
(except the final state, which is simply 
the end of the program). Compare the 
code in listing 1 with figure 3. The rou¬ 
tine GETSTDTY calls GETSTDIN, but 
also returns the particular character 
seen and its type. Another routine, 
OUTANS, converts a string of numbers 
to characters. While WRITELN easily 
could have been used for the final out¬ 
put, OUTANS and PUTSTDOUT are 
more complete. Finally, the program 
assumes well-formed input. If ADDREC 
is sent something other than DIR out¬ 
put, it will produce meaningless results 
(but it will terminate). 

ADDREC requires file extensions. If 
state 4 encounters no extension, it ab¬ 
sorbs all spaces before the file size col¬ 
umn. State 5 consumes this number, 
leaving state 7 at the date column. To 
avoid this, modify the program so it ig¬ 
nores the first 11 characters then ab¬ 
sorbs spaces until the file size column 
is reached. In finite machine language, 
replace states 3 through 5 with 11 states 
that absorb a character and increment 
the state variable. In the ADDREC.PAS 
listing, replace cases 3, 4, and 5 with 
3...13:state:=state+l;. Former states 6 



Wild-card specifiers and search strings 
can be used to specify any group of 
files when DIR output is filtered 
through FIND and ADDREC. 


and 7 become states 14 and 15, respec¬ 
tively, in the new program. 

This ADDREC modification corrects 
a subtle bug: ADDREC can choke on the 
standard input and standard output 
temporary files when it operates in a 
root directory. The temporary files have 
zero length but lack file name exten¬ 


sions, so the original ADDREC reports 
an incorrect total file size. 

Finite state machines also offer an 
additional benefit: a good documenta¬ 
tion of their design. For this program, 
the finite state machine diagram aids 
debugging far more than a flowchart, 
and to some extent, more even than the 
code itself. Figure 4 shows some sam¬ 
ple runs of ADDREC. The last run is the 
most complex; it executes a DIR, then 
uses the DOS-provided FIND filter to 
eliminate all records matching the 
string, then invokes the sample filter, 
ADDREC. In this last case, ADDREC gets 
the total of all files that are not part of 
the author’s book. 

Filters enable the user to create 
simple building blocks that can be 
mixed and matched to uncover com¬ 
plex answers without a lot of coding. 
The finite state machine provides a 
good way to design and document indi¬ 
vidual filters needed to solve many 
problems. Together they can help the 
user avoid long searches through the 
inner workings of DOS. 


Larry ; W. Loen has had a variety of assign¬ 
ments in software development during his 
11-year career in the field. He is currently a 
manager of systems programmers. 


THE BEST PC TEXT EDITOR JUST GOT BETTER. 
ANNOUNCING SPF/PC™ 1.82 

The best full screen editor for the IBM PC now extends support for large files to all PC’s, not just 
the IBM/AT. Invoke your favorite program/compiler from within Edit at any time regardless of file 
size. CTC’s SPF/PC tm 1.82 still looks like its mainframe cousin but executes faster with more options. 


NEW FEATURES 

• PAGING - Editing limited only 
by capacity of expanded/extended 
memory or hard disk. 

• SPEED - Search 1,500,000 byte 
file with IBM AT in less than 
13 seconds. By comparison, 
the IBM 3081 mainframe takes 
48 seconds. 


$195 

UPGRADES only $50 
ADD $6 shipping 
Canada $10, Foreign $15 



Payment in U.S. funds by 
check or bank wire (Bank 
of America, San Francisco 
account 05583-05454). 

Net 30 to D&B rated firms. 


• Compatible with IBM and 
Novell Networks 

• Modifiable HEX display 

• Line length to 954 bytes 

Minimum Requirements: 

DOS 2.00-3.10,192KB memory, 
any IBM PC or true compatible 
or Tl Professional. 



Command Technology Corporation 

1900 Mountain Boulevard 
Oakland. California 94611 


TO ORDER Telephone: (415) 339-3530 
SPF/PC. Telex: 509330 COMMAND TECH 
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Pascal 


-until h: 


Program faster, 


SOURCE PRINT Utility outlines your program structure 
nesting... indents by nesting level... prints keywords in 
bold face...adds a table of contents to your listings... 
paginates...extracts routines by name, from one or 
more files. SOURCE PRINT creates new files from 
selected routines. And can automatically re-indent your 
source files...index/cross-reference list. 

• Simple one-line commands 

• For Pascal, C, BASIC, Modula-2, B j 11 

dBASE II, III, III+ H|| 

• For IBM PC, XT, AT, all compat- H H1! 

ibles. DOS 2.xx, 3.xx, >128K IH1; 


Structured Formatting Utility 


Call now for technical brochure! 
or to order. 

Outside CA: 800-257-5773 j| 
Inside CA: 800-257-5774 
(415) 283-7084 
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Immediate delivery 
from 

JBL HLaJKd'MsuHi 
ruucuaiai i 

Laboratories Inc. 

Developers of High-Speed Professional Software 

3738 Mt. Diablo Blvd., #312 
Lafayette, CA 94549 
(415) 283-7101 

dBASE, dBASE II, and dBASE III are J 

trademarks of Ashton Tate. JB 


procedure shellsort; {* 
label 1; 

var indi, ind2, hint. 


•> Shell Sort • 
vect: Integer: 


—begin 

hint :* 1» 

•repeat 

hint :» 3 • hint * 1 
-until hint > STEPS; 

■repeat 

hint := hint div 3; 
for indl := hint * 1 to STEPS do 
begin 

vect :=* arayiindlli 
ind2 :* indl; 

while aray[ind2-hint) > vect do 
-begin 

aray[lnd2]:*aray{ind2-hint •; 
ind2 := ind2 - hint; 
if ind2 <* hint then 
goto 1 


MAIN EXECUTIVE 

control variables 
graphics variables 
Processing routines 

inits initialise after parsing 
File Handling 

control loop over files 
cheXsw checX extract flag 

ir.pl ine 


Language Recognition Module 
external variables 
internal static variables 
Parsing Routines 

proclinl executes the parsi 
eparse - Parser for C 
pparse - Parser for Pascal 
bparse - Parser for BASIC 
dparse - Parser for dBASE 
Table Access Routines 

dcbold probe hash table 


12-15-85 14:44:42 a:aheii.baa 
Mon 12-16-85 14 :S2:OS 


10 REH »•••• <»> shell Sort *■»•* 
20 H « 1 

30 H « 3 » K - 1 

40 IF H <* N THEM GOTO 30 

50 H * 1NTIH / 3) 

60 rOR I - H + 1 TO N 

70 V - A(I] : J - I 

80 WHILE A[J - KJ > V 

90 A(J1 - A[J - H) 

100 J a J - K 

HO IP J <« K THEM GOTO 130 

120 WEMD 

130 A(J1 a V 

140 NEXT I 

150 ir H <> 1 THEM GOTO 50 


Al<* e 


bara*' 












PROGRAMMING PRACTICES 


LISTING 1: ADDREC.PAS 

PROGRAM addrec; 

C Prints total number of bytes contained in group of files. Pipe 
directory to addrec with "A>dir | addrec". The declared types 
are all involved in the get/put of the standard input and output. > 

TYPE 

regpack = record 

ax,bx,cx,dx,bp,si,di,ds,es,fIg : integer 

end ; 

ary = byte; 
xpt = record 

case integer of 

1: (ptx : A ary) ; 

2: (qq.rr :integer) 
end; 

VAR 

register : regpack; 
xx : ary; 
here : xpt; 

ip,itype : byte; C value and type of the input character > 

state ; integer ; { Keeps track of the current state number} 

tot.gtot : real; C Used to add up the actual answer } 

C Input and Output procedures follow. Interface to standard I/O included. } 

procedure putstdout(wr: byte); 

{ Procedure to put the next byte of Standard Output out to 
MS DOS 2.x Standard Output file. } 

begin 

here.ptx := addr(xx); 
xx := wr; 

register.ds := here.re¬ 
register^ := here.qq; 


register.cx := 1; 
register.bx := 1; 
register.ax := $4000; 
intr($21,register); 
end; 

procedure outans(gtot: real); 

This procedure puts out the answer. Each power of 10 
starting with a million is subtracted from the passed value 
and then put out. The last digit, the 1's position, has a little 
adjustment because of floating point rounding errors which may 
accrue. 

> 

VAR digit : byte; 
decnum : real; 

begin 

{ Write the answer to the Standard Output device. } 
decnum := 1000000.0 ; gtot:=gtot+ 0.5; 

while decnum >= 1.0 do 
begin 

di git:= ord('O'); 
while gtot> decnum do 
begin 

digit := digit+1 ; gtot:=gtot- decnum 
end; 

putstdout(digit); decnum:=decnum/10.0 

end; 

end; 

procedure getstdinCvar ip: byte); 
t 

Procedure to get next byte of input from DOS 2.0, 2.1 
Standard Input file. This filter uses only ascii characters 
(maximum decimal value 127) so 255 was chosen as the 
end-of-input flag. 

> 


nine track tape users 

Mtero to Mainframe 
Connection 

The Model TC-50 V 2 -inch tape subsystem provides a 
standard medium for transmission of mainframe data base 
information to PC users, while maintaining mainframe 
isolation and data integrity. Use ODI subsystems to import 
data to data base programs like dBase III. 

The TC-50 subsystem also provides fast back-up capability 
as well as a device driver 
and interface soft¬ 
ware for popular 
compilers. 


The TC-50 subsystem 
includes tape drive con¬ 
troller, cables and docu¬ 
mentation. All ODI 
products carry a 30 day 
unconditional money-back 
guarantee, and are war¬ 
ranted for one year, 
parts and labor. 



s 


■ 


Overland Data, Inc. 

5644 Kearny Mesa Road 
San Diego, CA 92111 
Tel. (619) 571-5555 
Telex 754923 OVERLAND 


Also Available - 
XENIX tape 
subsystems 
for the 
IBM AT 
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TURBO MATRIX 


Don’t Be Stopped by the 64K Static Data Limit 
Imposed by Turbo Pascal* 

USE ALL 640K BYTES OF 
MEMORY IN YOUR PC FOR 
MATRIX OPERATIONS 

Turbo Matrix provides techniques for creating large arrays at run time 
and for recovering that memory for other uses when the arrays are no 
longer needed. Arrays can have up to 8192 rows and up to 4096 
columns of real numbers or 16384 columns of integers. 

• Procedures included in the package: 

— Scalar and matrix multiplication - matrix addition. 

— Transpose inverse and determinant of a matrix. 

— Copy all or part of a matrix. 

— Read or write a matrix 

— Solution to linear equations. 

• Notation is easy to use and easy to retrofit into existing programs 
using the Turbo Pascal* editor. 

• Structure can be generalized to other types of large arrays - an 
example of handling large string arrays is included. 

Carefully documented source code 
for IBM PC/XT/AT* and compatibles 

MC and Visa Accepted. 


$9900 


In Texas Add Sales Tax 



Interlink Sydenu, Inc. 

4189 Bellaire Blvd., Suite 256 
Houston, Texas 77025 


(713)664-6861 


'Turbo Pascal is a trademark of Borland 
International. IBM PC XT and AT are trademarks 
of International Business Machines, Inc. 
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New GeneLink™ is up 
to 20 times as fast as other 
linker/locators. Enough said? 


^Time’s up, but we 
could use a few extra seconds 
to tell you it provides a new 
level of debugging information 
for GeneScope? our true source 
level debugger. Plus intermod¬ 
ule type checking and cross 
referencing. Supports overlays 
and unlimited program sizes 
too. Call us. 



196 Castro Street 
Mountain View, CA 94901 
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begin 

here.ptx := addr(xx); 


gtot := 0; 
itype :=0; 

register.ds := here.rr; 
register.dx := here.qq; 
register.cx := 1; 


state := 1; 

{ This loop executes the finite state machine. When the standard 

register.bx := 0 ; 

register.ax := $3F00; 
intr($21,register); 


input file is empty, exit. } 

while itypeo 255 do 

if register.ax = 0 then ip:= 255; 
if register.ax <>0 then ip:= xx; 

end; 


begin 

getstdty(ip,itype); { Always get the input } 

procedure getstdty(var ip,itype: byte); 

{ 


case state of { Which state were we last in? } 

1: begin { State Number 1 } 

Procedure to get the next byte from DOS 2.0 file 

Standard Input AND find out what "type" it is to simplify 
the finite state machine's logic. 


if itype = ord('a') then state :=2; 
if itype = ord('5') then state :=3; 
if itype ='ord('a') then state := 3; 

> 

var iq : byte; 
begin 


{if itype = 255, then handle by falling through WHILE loop } 

{if itype = ord('I'), then state still = 1} 
end; 

getstdin(iq); 
ip := iq; 
itype := 0; 


2: begin { State Number 2 } 

if itype = ord('!') then state := 1; 

if ip= 32 then itype := ord('a'); 

if (ip>= ord('A')) and (ip<= ord('Z')) then itype := ord('a'); 
if (ip>= ord('O')) and (ip<= ord('9')) then itype := ord('5‘); 


{ else state still 2 } 
end; 

if ip = 255 then itype := 255; 

if (ip= 13) or (ip=10) then itype:=ord('!'); 

if itype = 0 then itype := ord('a'); 


3: begin { State Number 3 } 

if itype = ord('a') then state := 4; 

{else state still equals 3 } 

end; 


end; 

begin 


4: begin { State Number 4 } 

{ Here's where the main program begins. We start in "state 0" by 
initializing a few variables. Grand total is the final answer. 


if itype = ord('a') then state :=5; 
if itype = ord('5') then state := 5; 
end; 

Total is set for each record. Start with grand total as zero. 

The first real state is state number 1, so set STATE = 1 } 


5: begin { State Number 5 } 

if itype = ord('a') then state := 6; 



end; 


IEEE 488 $299 

HI INCLUDING SOFTWARE 



Real Time Devices' GP100 fs aTJHJ capability GPIB (IEEE 
488) interface for the IBM® PCfh^t includes high-speed 
software for the single quantity'price of $299. 

• Over 40 high and low level GPIB commands 

• Fast assembly language extensions to BASIC 

• DMA and interrupt capability 
•Comprehensive tutorial/instruction manual 

• No hidden software, cabling, or documentation charges 
•Supports up to 15 devices 

• FORTRAN, PASCAL, and FORTH extensions available 

Even if you're not familiar with GPIB interfacing, the GP100 
will have you controlling this powerful bus in no time at all, 
allowing you to focus on your application requirements. 

So if you've been intimidated by the complexity or cost of 
other GPIB implementations for the IBM PC call on us to 
help — you'll be pleasantly surprised. 

Real Time Devices, Inc. 




1930 PARK FOREST A VENUE 
P 0 BOX 906 

STATE COLLEGE. PA 16804 
(814) 234 -8087 


6: begin { State Number 6 > 

if itype = ord('5») then 

begin { State 6 initializes total as a special action } 
state := 7 ; { go to state 7 next > 
tot := ip-ord('0*); 
end; 

end; 

7: begin { State Number 7 } • 

if itype = ord('5') then 

begin { If still a digit, continue conversion in tot } 
tot:= (tot*10) + ip - ord('O'); 
end ; 

if itype = ord(*a') then 

begin { If a space, number is converted, add to total} 
state := 2; 
gtot := gtot + tot; 
end; 

end; 

end; { end case statement } 
end; { end while statement } 

{ State 8: The terminal state of the machine. } 

{ And, now, at last, put out the answer } 


outans(gtot); 


end. 
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Assembler speed in IBM Basic and Microsoft “C”. 
Mainframe power for your IBM PC. 

Create network applications* 

Choice of file or record locking. 


Ibday’s programmers want more than development tools 
and Data Base Managers that merely crawl when they 
need to sprint. APPLICATION l’s rich assembler routines 
combined with IBM Basic or Microsoft “C”, sprints during 
the creation and execution mode of your software...and 
that means up to 6 times faster and more! 

Its remarkable efficiency is a result of this unique 
file system. Achieve unperceivable performance differences 
from files containing 300 to as many as 80,000 records 
or more. Design screens in minutes with Genscr, our full 
screen editor. And most important, APPLICATION 1 opens 
up the door to file sharing in update mode. Now. 

Conserve precious disk space with variable length 
record and key indexes. With unlimited files, fields, records 
and 8087/80287 support, APPLICATION 1 has it all. 

You can grow with us because we bring no limitation 
to your imagination and future requirements. 

We’ve prepared a “Demonstration Kit" 
for Application 1. This includes complete 
documentation and demo disk. Order 
yours today for $49.95 (US) which is 
refundable on the purchase of the 
$595.00 (US) full version. Contact 
Logiquest at 514-397-' 




LOGIQUEST 

Logiquest Inc. 

555 Dorchester West, Suite 1616 
Montreal, Quebec, Canada H2Z 1B1 
1-514-397-9631 

Required: 

PC DOS 2.1 and up 

PC DOS 3.1 and up for networking 

256k Ram. 

IBM PC, XT, AT, and compatible 

IBM Network Cards presently supported* 

© APPLICATION 1 is a trademark of Logiquest 
Inc., Montreal IBM, IBM Basic are products and 
trademarks of International Business Machines. 
Microsoft is a trademark of Microsoft Corporation. 
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... FOR THE PRODUCTIVITY MINDED. 


MDBS in 

ABSOLUTE POWER 

Add real power to your local area network 
with MDBS III LAN. These features will give 
you productivity like you’ve never had before— 

• Recovery and transaction logging 

• Active and passive locking of records 
(not just files) 

• Formalized structure report writing 

• Debugging for the application 
developer 

• 27 host programming languages to call 
subroutines 

• SQL query language 

• Forms development tools 

• Multiple data structure support— 
including relational, network and 
hierarchical 

• Unsurpassed speed 

The MDBS III LAN is unrivaled. Get its 
power today. Available for networks from 
Nestar Systems, Novell, 3Com, and IBM under 
PC DOS, and from 3Com for Texas Instruments. 


KNOWLEDGE 

m®n/2 

TH« UNIVERSAL KNOWLEDGE MANAGEMENT SYSTEM 

/ 

Get everyone in your department in on the 
universal knowledge management system, 
KnowledgeMan/2. 

From data management to spreadsheet to 
statistical analysis, KnowledgeMan/2 is ready. 
Share your resources, consolidate your applica¬ 
tions, programs, utilities and data with the most 
advanced integration available. KnowledgeMan/2 
LAN allows several users to share a data base and 
still protect data integrity. 

Help your department become more efficient 
and productive. KnowledgeMan/2 generates 
the power—LAN distributes it. 

KnowledgeMan/2 LAN versions are avail¬ 
able for networks made by Novell, 3Com and 
IBM. 

Get the power of LAN with MDBS III, 
KnowledgeMan/2 or both. MDBS III and 
KnowledgeMan/2 can even be used together, 
for phenomenal application development 
power. 



mdbs 

T HE KNOWLEDGE MANAGEMENT COMPAN Y 

Micro Data Base Systems, Inc. • P.O. Box 248 • Lafayette, IN 47902 • 317/463/2581 • Telex 209147 ISE UR 
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MAX STUL OPPENHEIMER 


The Total Solution 

Limits must be placed on consultants who intimidate 
their customers into buying all hardware, software, 
and peripherals from a single source: the consultant. 


A lawyer in my office wears both a 
belt and suspenders. He is also one 
of the most cautious legal planners in 
the world. In this month’s column, I 
will look at a consultant who had a belt 
and suspenders, but in the process of 
applying epoxy for good measure, he 
took his pants off. 

The following is hypothetical (but 
only slightly so). 

A consultant sold $100,000 worth 
of equipment and custom software. The 
documentation of the transaction had 
the commonplace disclaimers of every 
type of liability. Shortly after the sale 
the client received a letter from the 
consultant saying “your warranty will 
expire in 90 days and we will be happy 
to continue to maintain it if you will 
sign the enclosed agreement and for¬ 
ward the fee.” A review of the agree¬ 
ment confirmed that the warranty did 
expire after 90 days, and the client was 
convinced that the hardware mainte¬ 
nance fee was money well spent. 

The next letter from the consultant 
suggested that the client, to be really 
safe, should complete his “total solu¬ 
tion” by buying a software maintenance 
contract as well. This sent the client 
back to the agreement, which stated: 
“We will install the software on the 
computer equipment...and shall there¬ 
after keep or maintain (the software) 
in good working order for a period of 
90 days from the date of installa¬ 
tion....We make no warranties, either 
express or implied, with respect to any 
computer, equipment, or supplies,” [a 
fair limitation for a software vendor] 

“or as to the software system, of their 
quality, performance merchantability 
or fitness for any particular use or 
purpose other than those warranties 
which are offered by the manufac¬ 
turers of these products.” 

“But,” the client protested, “you 
manufactured the software product.” 

“True,” the consultant replied, 

“and because we disclaim all warran¬ 



ties, it follows that we are making none. 
That is why you should buy a service 
contract on the software.” 

At this point a fair question would 
be what type of “service” software 
might need. It has no moving parts to 
wear out, nothing to get out of adjust¬ 
ment. It either works or it does not, 
and if it does not, it is probably because 
it never did. Not wanting to hurt the 
consultant’s feelings, the client did not 
raise the argument. Instead, he pur¬ 
chased a “total solution” package of 
hardware and software maintenance. 

All went well until a service repre¬ 
sentative noticed a standby power sup¬ 
ply unit that was not on the list of items 
covered by maintenance. The client ex¬ 
plained that it had been purchased be¬ 
fore the hardware maintenance agree¬ 
ment had been signed (and before the 
client appreciated the importance of a 
“total solution” approach to comput¬ 
ers). Shortly thereafter, a letter from the 
consultant arrived: 

“The standby power unit currently in 
use...was, as you explained, purchased 
locally before signing our hardware 
maintenance agreement. You should 
be aware that failure or incorrect oper¬ 
ation of this unit which causes damage 
to the computer or the data on it can¬ 
not be our responsibility. If we feel 
that the unit has directly or indirectly 



J 


caused a problem we must charge for 
our services in any recovery needed.” 

Despite the menacing undertone, 
the consultant’s position seemed fair. If 
the client bought equipment not 
covered by maintenance, he would have 
to take the consequences. The general 
trend of the relationship was, however, 
beginning to worry the client. Anxious 
not to create a disaster unwittingly, the 
client inquired about the limits of his 
ability to do anything that would not 
void a warranty. 

The consultant replied that the 
various parts of a system could not be 
separated: “computer, printer, software, 
ribbons, diskettes, etc. all are con¬ 
stituent parts working together toward a 
planned result.” 

“Just what precisely is that result?” 
the client asked. 

This prompted another letter in 
which the consultant proclaimed his 
frustration with the situation. After all, 
“while the purchase of a dust cover via 
mail order is inconsequential in the 
scheme of things it will lead to 
diskettes, printers, cables, ribbons, and, 
finally, complete machines.” The con¬ 
sultant could cite a particular case in 
which one of his clients had indepen¬ 
dently bought a dust cover, then left it 
on a machine with the power on, re¬ 
sulting in severe overheating and “you 
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Now you can organize your copies of 

PC TECH 
JOURNAL 


Now your magazines can be a hand¬ 
some addition to your decor, well or¬ 
ganized, and easy to find, thanks to 
these durable library-quality cases or 
binders. They’re made of luxury-look 
leatherette over high-quality binder 
board. And both styles are custom-de¬ 
signed for this or any other magazine 
you save, with size, color and imprint 
selected by the publisher. FREE 
transfer foil included for marking dates 
and volumes. 



Magazine 

binders 

holds your issues on 
individual snap-in rods, 
combining them into 
one volume. $7.95 each; 
3 for $22.50; 6 for $42.95. 
Mixed titles OK for 
quantity prices. 


Open- 
back cases 

store your issues for 
individual reference. 

$6.95 each; 3 for $19.75; 

6 for $37.50. Mixed titles OK 
for quantity prices. 




!~PC Tech Journal 

P.O. Box 5120, Philadelphia, PA 19141 

Please send: □ Cases □ Binders 

TITLE QUANTITY 

PC Tech Journal _ 


Other:- - 

□ PAYMENT ENCLOSED $-* Add 

$1.00 per order for postage and handling. Out¬ 
side USA add $2.50 per unit ordered; send US 
funds only. 

□ CHARGE (Minimum $10): 

0 American Express □ MasterCard 
Visa 

Card No_Exp. Date- 


Signature- 


Print Name- 


Address- 


City- 


State/Zip—- 

\ ‘Residents of PA add 6% sales tax. j 
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can use your imagination to think of 
what kind of damage.” The consultant, 
however, did not charge the client for 
the replacement because the poor dolt 
was a valued customer “who would not 
dream of ordering so much as a 
diskette from another vendor.” (Then 
where did the dust cover come from?) 

“Do you mean,” the client asked, 
“that if I so much as buy a diskette 
from someone else you will not 
support your system?” 

“It is not that we will not support 
our software. Under circumstances 
where a third party has responsibility 
for the equipment, it is simply that we 
cannot with any degree of certainty. 

The interaction between hardware and 
software in a sophisticated...environ¬ 
ment is such that it would be cata¬ 
strophic to have two vendors involved.” 

Several lessons can be learned 
here. First, it is true that buying equip¬ 
ment from a single source can simplify 
life for a customer. Assuming the single 
source is reliable and competent, the 
customer does not have to worry about 
who is responsible for a problem: hard¬ 
ware, software, peripherals, whatever. 
That is the consultant’s problem. 

Conversely, if the client chooses to 
buy from another vendor, he takes two 
risks: if that product malfunctions it is 
his problem, and if anything malfunc¬ 
tions he will have to establish that it 
was not due to the independently 
purchased product. 

Surely, however, limits must be 
placed on how much fear a consultant 
should try to instill to keep control over 
all of the client’s purchases. 

One such limitation is set by the 
federal antitrust law, which frowns on 
conditioning the sale of one product to 
the purchase of another: a tying ar¬ 
rangement. A manufacturer of PCs may 
not restrict its sale of PCs to only those 
individuals who agree to buy their 
printer and all of their future require¬ 
ments for fan-fold paper from the PC 
manufacturer. The analysis becomes 
more complicated when a service and 
goods are tied together, but if the situa¬ 
tion is anticompetitive, the potential still 
exists for an antitrust violation. The less 
significant a company’s market power, 
the more latitude it has; perhaps a small 
consultant can legally demand that his 
clients do not make a move without his 
approval (and profit). 

A second constraint must also be 
addressed: the increasing sophistication 
of computer users. To an increasing 
number of users, phrases such as “due 
to the complicated interrelationship of 


hardware and software we cannot ...” 
are as likely to convey ineptitude as 
menace. Their attitude is, “Maybe you 
can’t maintain your software if I buy my 
printer ribbons elsewhere, but there 
are other consultants who can.” 

If the tie were justified by a reason 
other than the consultant’s desire for 
profit from the sale of additional prod¬ 
ucts, it would be defensible both from a 
customer relations and antitrust point of 
view. The consultant might be con¬ 
cerned that the purchase of inferior 
quality diskettes could result in lost 
data, increased downtime, and excessive 
service requirements for the disk 
drives. If so, he could require, as a con¬ 
dition of the warranty, that the cus¬ 
tomer purchase “double-sided, quad 
density diskettes from among the manu¬ 
facturers listed on Exhibit A,” or “finest 
quality diskettes from a reputable man¬ 
ufacturer,” or he could specify a brand 
name. A not-so-subtle distinction exists 
between those requirements and the re¬ 
quirement that the client purchase his 
diskettes solely from the consultant. Al¬ 
though a creative consultant might do 
some random quality control testing to 
try to justify his involvement, the con¬ 
sultant would be hard pressed to ex¬ 
plain the requirement that he be the 
middleman on the diskette purchase. 

Finally, the potential danger in the 
common practice of copying from 
someone else’s agreement form should 
be noted. Copying is cheaper than hav¬ 
ing a customized form prepared 
(chances are it would look like the one 
that would have been copied anyway). 
However, defending an agreement is 
difficult if it contains provisions the 
consultant does not understand. A sales¬ 
man (eager to make a sale) or an exec¬ 
utive (backed against the wall by the ab¬ 
surdity of what the form seems to say) 
may be tempted to state that the mean¬ 
ing of the agreement doesn’t matter be¬ 
cause the company doesn’t enforce it. 
Adopting such an unreasonable position 
increases the chances that, somewhere 
in the process, someone will make a 
statement that will compromise all of 
the consultant’s careful legal drafting. 

The demand for computer consul¬ 
tants is enormous, and it is penetrating 
to the level of very small businesses. A 
consultant who feels that the only way 
to keep customers is to intimidate them 
would profit more from a long, hard 
look at its own services. 


Max Stul Oppenheimer, PC, is a partner in 
the law firm of Venable, Baetjer & Howard, 
located in Baltimore, Maryland. 
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fileMASTER THE DISK 


UTILITY 


r n 

Filename: sample.txt 

Offset 81231567 


8 9 A B C D E F 0123156709ABCDEF 


3 69 73 28 69 73 2 
' 66 28 74 68-65 2 
3 72 65 65 6E 2E 2 
3 74 65 28 69 73 2 
i 58 41 44 45 43 4 
I 65 28 6C 65 66 1 
I 43 49 49 28 69 £ 
! 65 61 2E 28 54 £ 
» 61 6C 75 65 73 2 
3 73 70 6C 61 63 ( 
• 28 74 68 65 28 2 
i 20 63 60 61 6E ( 
; 73 74 20 74 79 2 
3 65 20 48 45 58 2 
I 74 61 2E 28 28 2 
I 82 03 04 05 06 £ 


3 61 6D 70 6C 65 
3 70 6C 61 79 20 
1 63 68 20 20 20 
F 77 6E 20 69 6E 
: 20 6F 6E 28 20 
i 64 20 69 6E 20 
B 69 73 20 20 20 
F* 66 66 73 65 74 
F 76 69 64 65 20 
i 74 20 69 6E 2D 
) 65 6E 74 2E 28 
I 61 74 61 2C 20 
F 76 65 72 20 20 
3 41 53 43 49 49 
3 20 20 20 20 20 
1 0B 0C 0D BE BF 


This is a sample 
of the Display 
Screen. Each 
byte is shoun in 
HEXADECIMAL on 
the left and in 
ASCII in this 
area. The Offset 
values provide 
displacement in¬ 
to the segment. 
To change data, 
just type over 
the HEX or ASCII 
data. 


Ualues: Hex=54 Bln=8 
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FI MAI I Y11 A Disk Utility for the IBM ' PC 

rilMMLl. I .. that's fast and easy to use. 

• FILE MODE • SECTOR MODE 


• DISPLAY 

• PRINT 

• MODIFY 

• HARD DISK 


• BROWSE 

• SEARCH 

• DOS 1.1 to 3.1 

• FLOPPY DISK 


ONLY $39.95 +$3.00 SHIPPING, CA +6.5% TAX 

J. L. SCHULLER & ASSOCIATES (818) 366-6934 
148 Rinaldi St„ Suite 6, Mission Hills, CA 91345 
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PERSTO R" 


Removable Hard Disk Cartridge 
Expansion Systems 

BERNOULLI ALTERNATIVE! 

■ High Performance Fixed and Removable 
from 10 to 560 mbyte 

■ Internal 
or external 
mount 


lllllllllllllllllHIIUlllllli! 


{llllllllllllll 

"rim . mm' 

■ The only 

Removable Hard Disk Cartridge Drive that 
attaches directly to the IBM PC-AT Controller* 

PERSTO R- products provide portability, storage 
and backup for IBM-PC, AT, XT and compatibles. 

DOS, Xenix, Multi-User 
and Networks 

SYSTEMS & SOFTWARE, INC 
7825 East Redfield Road 
Scottsdale, AZ 85260 
(602) 948-7313 


‘Patent Pending Copyright 1985 Perstor<® is a trademark of Systems and Software, Inc. 
IBM-PC, AT, XT, are registered trademarks of International Business Machines Corp. 
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ADALAB-PC 




Adds Lab Data Acquisition 
To Your IBM®PC For $595 

An ideal interface for chromatography, 
spectrophotometry, process control, etc. 

ADALAB-PC includes O a 13-bit 
integrating A/D, © a 12-bit fast A/D (up 
to 20 kHz, add $250), © a 12-bit D/A voltage 
output, O a second 12-bit D/A (add $50), © 32 
digital I/O bits, © four 16-bit timers or counters, and © a 
terminator board which has a 4-channel mul¬ 
tiplexer and convenient screw 
nl @ terminals (16-channel 

differential analog 
multiplexer with 
programmable 
gains from 1 to 256, 
add $300). 
© © Versatile ADAPT soft¬ 
ware and manual (free with 
ADALAB-PC) works with BASIC, 
FORTRAN or PASCAL, includes self-test 
and data acquisition software. Supports fast DMA 
sampling, extended memory storage, 

scrolling stripchart display. I j q 

© LABTECH NOTEBOOK software $ 895. 

® IMI is an IBM Value Added Dealer. 

COMPLETE ADALAB-PC SYSTEMS 
at $3505, including 256K IBM PC, 

360KB disk, PC DOS 3.0, green moni¬ 
tor, color/graphics adapter, Epson 
printer with adapter & cable, ADALAB- 
PC, ADAPT software, plus IMI’s Scien¬ 
tific Plotter-PC ($95) and Curve Fitter- 
PC software ($95) FREE with systems! 

INTERACTIVE MICROWARE, INC. 
P.O. Box 139, Dept. 237 Telex: 705250 
State College, PA 16804 (814) 238-8294 




©Trademark of International 
Business Machines Corp. 
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MAINFRAME 

TS0/SPF 

EDITOR ON A PC 


HCS/EDITOR 
only $49.95 

shipping & handling 
S5.00 U.S., S7.00 Canada, SI3.00 foreign 


TSO/SPF editor created by IBM, 
improved by HCS. 

Emulates TSO/SPF editor to a high 
degree, even split screen, automatic 
recovery and file name selection from 
a sorted directory. 


WHeuristic 
m Computer 
— Systems 


853 Hickory Drive 
Carmel, IN 46032 
(312) 848-8981 


IBM is a registered trademark of International Business Machines 
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VT100/VT52 & Tektronix'" 
4010/4014 Terminal Emulator 

Excellent emulation and the features you want: 


a 

pi 

z 

I— 

LlI 


> 


- use 4096 x 3120 resolution -* 18 User-definable keys 
-» zoom, pan, and window plots -* capture plots and text on disk 
-> high resolution printer dumps -* full or half duplex 

choose text and plot color -* access to DOS commands 
-» transfer files with -* all VT100 keypad commands 

XMODEM and Kermit protocols -* command line editing 
-» scroll last 4 pages ot text -» fast direct screen access 
132 column VT100 capability -» password security 

VTEK makes your PC better than a terminal 

$150 from Scientific Endeavors 


Presentation Quality Graphics for 
Scientific and Technical Applications 


rii 

u 


CL 

IQ 

L 


in 


-* linear, log, & polar plots 
-* bar charts & Smith charts 
-> contour plots with labels 
-► 3-D curves, 3-D surfaces 
with hidden line removal 
-» 4 curve types, 8 markers 
-* 12 fonts, font editor 


-» multiple levels of |“g er scripts 
-» 4096 x 3120 resolution 
-* zoom, pan, window plots 
-» multiple plots on a page 
-*■ high resolution printer 
dumps, full or half page 
-* plotter support 


Over 100 routines can be called by your 
C program. SOURCE INCLUDED for private 
use only. $250. Demo $8. 

For DeSmet, C-86, Lattice, and Microsoft C compilers. 


Scientific Endeavors 



Route 4, Box 79; Kingston, TN 37763 
(615) 376-4146 

(-or 256k IBM and Corona PCs, DOS 2.xx,3.xx 
F.pson, Okidata, Toshiba, Prowriter printers. 
Hewlett Packard, Houston, Sweet-P plotters. 
Corona laser printer. Amdek, IBM, IBM 
Enhanced, Tecmar, Hercules, Corona graphics. 

THIS AD WAS MADE USING GraphiC™ 


PC 0 l) MAINFRAME 

VIA 9-TRACK TAPE 



For Information Interchange — Backup 
Archival Storage ... 

IBM format compatible 9-track, Vz inch magnetic tape is the universally 
accepted media for mainframes and minicomputers. Now Catamount 
offers Low Cost, Lightweight 9-track Tape Subsystems for the IBM-PC/XT/ 
AT computers which allow: 

• Reading tapes generated on mainframes and minicomputers. 

• Writing tapes to be read on mainframes and minis. 

• ASCII, EBCDIC and Binary tapes accommodated. 

• 800 bpi NRZI, 1600/3200 bpi PE, and 6250 bpi GCR format systems 
available. 

• Storage capacities up to 180 MB on a single reel. 


Systems come complete with comprehensive DOS command syntax 
oriented software and an Installable Device Driver. For OEM applications, 
the tape controller is available separately. 

Catamount 

Corporation _ 

2243 Agate Ct. • Simi Valley, CA 
(805) 584-2233 
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New for IBM PC/XT/AT 
low cost mag tape subsystem 

• Fast controller—40Kbytes/second 

• New MAINSTREAMER™ tape drive 

• Small size, lightweight 

Send for our complete drive and interface manuals so 
you can evaluate and compare. Only $25 for both. 

Tape systems are also available for all other RS-232-C 
interfaces. Call or write attn: IBEX Applications 
Engineer today. 


IBEX 


Right for the times 

IBEX COMPUTER CORPORATION 

20741 Manila St., Chatsworth, CA 91311 
(818) 709-8100 TWX: 910-493-2071 
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TURBO EDITASM 


Introducing the first co-resident editor assembler for the IBM PC family. 

TURBO EDITASM (TASM) is significantly faster and easier to use than the IBM 
Macro-Assembler (MASM). Whether you are new to assembly language and want 
to quickly write a small assembly language routine, or are an experienced MASM 
user tired of waiting months to assemble large files. TURBO EDITASM will bring 
the excitement back to assembly language. 


TURBO EDITASM IS MUCH FASTER: 

• How fast is TASM? The graph below shows relative assembly times for a 48K 

source file. For large files like this we blow MASM's doors off at 3 times their 
speed. For smaller 8K files we positively vaporize them at 6 times their speed. 
TASM (110 sec.) 

MASM (340 sec.) 

• TURBO EDITASM is faster for the following reasons: (1) Written entirely in 
assembly language (unlike MASM). (2) Editor, assembler and source file always in 
memory so you can go instantly from editing to assembling and back. (3) Elimi¬ 
nates the time needed to LINK programs. Executable COM files can be created 
directly. (Also creates OBJ files compatible with the IBM linker). 

TURBO EDITASM IS EASIER TO USE: 

TASM includes many other features to make your programming simpler. 

• Listings are sent directly to screen or printer. Assemblies can be single stepped 
and examined without having to leave the editor. 

• Access the built-in cross reference utility from the editor. 

• Full support of 186 and 286 (real mode) instructions. 

• Both Microsoft and 8087 floating point formats are supported. 8087 and 287 
instructions supported directly without macros for faster assembly. 

• Calculator mode: Do math in any radix even using symbols from the symbol table. 

• Direct to memory assembly feature lets you test execute your code from editor. 

• Coming soon: A coordinated symbolic debugger. 

COMPATIBILITY: TASM is source code compatible with MASM and supports 

macros, records and structures. 


Introductory Price $49 
With .OBJ Capability $99 

Speedware ™ 


Include $5.00 shipping and 
handling. California residents 
add 6% Sales Tax. 

Dealer Inquires welcome 
916-988-7426 
118 Buck Circle, Box T 
Folsom, CA 95630 


Microsoft trademarks of IBM Corp.. 


Microsoft Corp. 
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Teaching Computers to Think 

An expert in artificial intelligence shares his many 
years of experience in helping machines understand 
their human operators. 


The Cognitive Computer: on 
Language, Learning, and Arti¬ 
ficial Intelligence 

Roger C. Shank (Addison-Wesley, Read¬ 
ing, MA 1984) 268 pages, paper, $17.95 

Roger C. Shank 
shares the knowl¬ 
edge he has gained 
over the past ten 
years while working 
as the head of the 
artificial intelligence 
lab at Yale in his 
book, The Cognitive 
Computer: on Lan¬ 
guage, Learning, 
and Artificial Intelligence. He frankly 
confesses both the successes and the 
failures of his attempts to teach ma¬ 
chines to think or, as he explains the 
thought process, to change as a result 
of experience, just as human beings do. 

Shank explains that humans should 
not always be required to learn a com¬ 
puter language in order to communi¬ 
cate with their machines. On the con¬ 
trary, he believes computers should 
learn a human language. In addition, 
computers should be able to respond 
to conversational commands from hu¬ 
mans such as “Type the following 
words in manuscript form” or “Print 
two double-spaced copies of the article 
entitled ‘My Report’.” 

The author emphasizes that what 
the computer should require of the 
user is not specialized programming 
language skills, but general intelligence. 
The computer, he insists, can use the 
human experiences of the user in order 
to think on its own. 

According to Shank, artificial intel¬ 
ligence is a misunderstood term. His 
definition equates artificial intelligence 
with “easier to use computers” that can 
obey human speech as easily as they 
now respond strokes on a keyboard. 
Expert systems, which are the result of 
artificial intelligence, should, for exam¬ 


ple, allow a doctor approaching retire¬ 
ment to pass on his experience and 
wisdom to a younger associate. 

Three important lessons, the re¬ 
sults of the author’s experience, are 
enumerated in the book. First, the 
author warns the reader that trying to 
squeeze every book, every index, and 
every fact into a computer’s memory is 
useless. The machines are not big 
enough to hold all available information 
on any given subject, and quantity of 
memory can become an obstacle to 
quality of performance. 

For example, a surgeon performs 
many different operations. Perhaps 80 
percent of each operation is similar to 
all the others and requires competence 
from the surgeon, not expertise. A 
three-hour operation may require only 
two or three minutes of specialized 
hand skills or cutting procedures. How¬ 
ever, it is these three minutes that 
separate the quack from the life saver, 
and it is these three minutes that 
belong in an expert system database. 

The other 177 minutes belong instead 
in a manual or on videotape. 

If a half dozen surgeons were able 
to combine the secrets of their special¬ 
ized skills into the database of an 
expert system, the result would be an 
oppurtunity for growth and learning 
now available only from advanced resi¬ 
dence training or workshops with the 
world’s greatest surgeons. 

To aid in the selection process nec¬ 
essary to determining what should and 
what should not be included in an ex¬ 
pert system database, Shank advocates 
the use of LISP. This list processor can 
handle lists from a variety of sources, 
yet it forces the user to set priorities. In 
addition, LISP requires that the user 
have the common sense to recognize 
situations when the list processor will 
not work. An expert system may require 
more than most lists can provide. 

As his second warning to the user 
of an expert system, Shank points out 


the futility of cramming the rules, pro¬ 
cedures, and directions for every possi¬ 
ble contingency of a given situation into 
the system’s memory. Assuming that the 
user could conceive of every contin¬ 
gency, current programming languages 
do not allow for the algorithms neces¬ 
sary to generalize from rule to rule. If 
the user enters all the rules for all pos¬ 
sible contingencies, the computer must 
treat those rules as text rather than as 
algorithms capable of digesting informa¬ 
tion and returning expert advice. 

Instead, the user should enter only 
those rules he thinks will occur most 
frequently. This information then can 
be translated into the language of the 
computer and debugged to eliminate 
obvious errors. These few tested 
algorithms will be more useful than a 
long list of information. 

PROLOG is a language that can be 
of great help to the user trying to deter¬ 
mine which contingencies of a situation 
are most important and which non- 
essential factors should be ignored. 
PROLOG takes full advantage of the log¬ 
ical decision making capabilities 
available in computer software. 

Shank’s third lesson warns against 
assigning too many objectives to one 
expert system. Artificial intelligence 
must be treated as a useful but limited 
tool. Robots of the 1980s are able to 
perform many complicated tasks. In the 
1960s, however, they were able to per¬ 
form only very simple tasks. Twenty 
years were required to make this transi¬ 
tion from simple to complex. Likewise, 
artificial intelligence programs will re¬ 
quire time to evolve before they will be 
able to handle complex responsibilities. 

Shell programs, such as ExSy, can 
aid in this evolution process, Shank 
says. A shell program contains no rules 
of its own; the user provides the pro¬ 
gram with all the rules it will require to 
proceed to some logical consequence. 

If the consequence of a rule is unex¬ 
pected or incorrect, the user must ex- 
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_ opens 

SideKiclf-style windows 


for you.. 


• Written in assembler for super speed! 

• Capacity - five independant windows at one time 

• Source code available • Non copy protected 

• Requires IBM or 100% compatible, floppy 256K 

• Easily interfaced to most programming languages 


from basic 


for Window-Weaver call 

or send $49.95 u.s. 
to 

IMT Integrated Micro Technology 

P.O. Box 698, Stn. J, <403} 293-5972 

Calgary, Alberta T2A 4X8 ( V 

SideKick is a registered Trademark of Borland International 
IBM is a registered Trademark of International Business Machines 


WizarO C 

Discover the powers of Wizard C 
for yourself! 


“...written by someone who has been in the business a 
while. This especially shows in the documentation. 

Computer Lang,ua^e 
February, 1985 

“ Wizard’s &ot the highest marks for support." 

“The Wizard compiler had excellent diagnostics; it would 
be easier writing portable code with it than with any 
other compiler we tested." 

Dr. Dobb’s Journal 
August, 1985 


Full Lint checking,, six memory models, 8087 support, 
in-line assembly lan^ua^e. ROMable data support, full 
library source code. Cross-compilers are available on 
VAX/VMS and UNIX machines. 


(617) 641-2379 



IZ£&RD 


Only $450. 

11 Willow Court 
Arlington, MA 02174 


CIRCLE NO. 159 ON READER SERVICE CARD 


SYSTEMS SOFTWARE, INC. ■■ 

CIRCLE NO. 221 ON READER SERVICE CARD 


The First Idea-Processor For Programmers. 

FirsTime™ Has features no other editor has. 

□ Fast program entry through single keystroke statement generators 

□ Fast editing through syntax oriented cursor movements 

□ Dramatically reduced debugging time through immediate syntax checking. 

□ The error checking is thorough and includes semantics • Undefined variables, 
types and constants • Assignment statements with mismatched types 

• Errors in include tiles and macro expansions 

I J Automatic program formatter (you specify the rules) 

LI Split Screen editing 

LI Reading a file with errors moves cursor automatically to point of error 
U Unique programmer-oriented features 

• zoom command gives top-down view of program logic 

• view macro command shows expansion of a C macro in the editor 

• view/update include file allows you to view and update an include file 

• transform command allows you to transform statements to related ones 

• search for next efror command 



RO. Box 7948 
Shrewsbury, NJ 07701 


FirsTime for MS-Pascal 
FirsTime for C 


$245.00 

$295.00 


FitsTim* I, a Iradamaik ol Spruce Technology Corporation • MS DOS u a trademaik ol 
Microsoft Corporation • IBM is a trademark d International Business Machines Inc 
• Turbo Pascal is a trademark ol Borland Intemahonal • dBase til is a trademark o< Ashton Tate 


CIRCLE NO. 242 ON READER SERVICE CARD 


SCIENTIFIC 

CALCULATOR 


How Many Times Have You Had To Reach For A 
Hand Held Calculator While using Your PC? 

WELL REACH NO MORE! 

Introducing The KSH-1 Full Function Scientific 
Calculator - The Calculator With A Difference. 


No longer do you have to contend with just 4 functions on a 
calculator. The KSH-1 calculator provides all the functions avail¬ 
able on the HP-11C plus more: 

• Calculations to 18 digits (17 displayable) 

• Ability to insert result directly in foreground program 

• Graphically presented (no reference cards needed) 

• Program steps and error messages displayed in English 

• All stack registers viewable simultaneously 

• Operates in hex, binary, octal and decimal modes 

• Save/recall programs to disk 

• All KSH-1 calculator software is RAM resident (~ 40 to 50K) 


Requirements: IBM PC, XT, AT, or true compatible with 128 K; 

monochrome or color, 1 drive, DOS 2.0 or later 

Price: $49.95 (either plain or 8087 version) 

$59.95 (both versions) 

Terms: $3 shipping, Visa, Mastercard, M.O., check 

Tenn. add 7.25% sales tax 


JkshL 


K Software House 

Software, Service, Consulting 
Rt. 2 Box 83B1 
Unionville, TN 37180 
(615) 294-5090 
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BOOK REVIEWS 


plain the rule to the shell again and 
again until the consequence is as de¬ 
sired. This shell approach to artificial 
intelligence forces the user, as well as 
the computer, to consider the consis¬ 
tent, logical, and impartial results of a 
particular rule in a particular situation. 

The obvious limitation of shell sys¬ 
tems is the intelligence of the user. The 
system can act only upon the rules as 
explained by the user. The user must 
inform the shell if more than one solu¬ 
tion is possible and, after the computer 
has acted, must determine the appro¬ 
priateness of the solutions reached. 

Shell programs, however, are very 
useful in answering routine and tested 
questions, and they leave the user free 
to consider new and innovative ques¬ 
tions. Shank emphasizes that expert 
systems do not replace the user; they 
allow the user to spend time on 
challenge rather than routine. 

Working to implement artificial in¬ 
telligence is a calculated risk and not 
advisable in all situations. Shank helps 
technical managers determine the odds 
of the success of an expert system given 
their particular circumstances. In some 
instances, even when working with first- 
rate equipment, experts, and supplies 
the costs of implementing such a sys¬ 
tem might outweigh the benefits. 

To make the implementation of an 
artificial intelligence system as easy and 
beneficial as possible, Shank advises 
that the manager of the project must 
guide his coworkers through the 
change. He must explain specific goals 
and emphasize why each is important 
to an overall increase in productivity. In 
addition, he must make clear the bene¬ 
fits of an expert system to the em¬ 
ployees themselves, such as improved 
working conditions, less worker stress, 
and the elimination of tedious proce¬ 
dures through the gradual introduction 
of automation. Documentation provided 
by the workers involved of the impor¬ 
tance of each goal can help the man¬ 
ager motivate the coworkers to achieve 
that goal, according to Shank. 

The author goes on to say that op¬ 
position to change is based upon fear 
and ignorance, not stupidity or stub¬ 
bornness. Therefore, the manager must 
be ready to explain patiently the 
changes involved with the implemen¬ 
tation of an artificial intelligence system. 
He should treat each instance of oppo¬ 
sition as a symptom pointing to an 
invisible need. At first, some goals may 
seem impossible to obtain. However, 
the manager’s attention to the needs of 
the workers will prove this not so. 


As Shank points out, an expert 
system implemented on a personal 
computer cannot solve all problems. 

For example, if an office or factory has 
25 people taking 10 orders per hour 
during an 8-hour day, the result is 2,000 
orders. A single worker using a PC 
could not handle all of these transac¬ 
tions. Equipping each of the 25 workers 
with a PC might help, but then prob¬ 
lems arise with each computer trying to 
access a common database, such as an 
inventory availability program. The solu¬ 


tion in this instance would be a main¬ 
frame system, not a set of PCs. 

Shank is clear and practical in his 
examination of the question, “What can 
the PC do to help the office or factory 
implement artificial intelligence?” He is 
genuinely concerned about how the 
computer touches our lives. He 
explains, “We will be on our way to 
understanding ourselves...when our 
machines understand us.” 

—PEG CADY 
fiTilMl 



C Preprocessor 


Objective-C 


C Compiler 


Class Library 


Objective-C 


Objective-C is an object-oriented 
programming language and a fully 
documented library of reuseable com¬ 
ponents... adding messages, objects 
and inheritance to C language. Appli¬ 
cations written in Objective-C are fully 
compatible with other Objective-C 
compilers running under UNIX, VMS 
or AOS. 

Objective-C provides the productivity 
of object-oriented programming, while 


retaining the portability and efficiency 
of C. PPl also provides comprehensive 
technology transfer to insure that your 
programmers fully understand this 
exciting new technology. 

PPPs Objective-C compiler generates C 
code, which requires the Microsoft V3 
C compiler running under MS/DOS. 

At $500 Objective-C is affordable. 
Order today! 


PRODUCTIVITY PRODUCTS INTERNATIONAL 

27 Glen Road. Sandy Hook, CT06482. (203) 426-1875. 
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Accessories/Supplies 


DISK SALE 

DS/DD for IBM-PC & compatibles w/sleeves & 
labels—10/$8.50—bulk 100/S67. DS/HIGH 
DENSITY for IBM-AT w/sleeves & labels 10/ 
$24.00—bulk 100/S215. PREMIUM QUALITY, 
LIFETIME WARRANTY! MONEY-BACK SATIS¬ 
FACTION GUARANTEE! send check or pay by 
MC/VISA/AE. $3 shipping +$2 if COD. 

Unitech 
20 Hurley St. 

Cambridge, MA 02141 
(617) UNI-TECH 


Bus. Opportunities 


Personal Computer Owners 
CAN EARN $1,000 TO $5,000 

monthly selling simple services performed by 
their computer. Work at home-in spare time. Get 
free list of 100 best services to offer. Write: 
C.I.L.B.Q. 

PO Box 60369 

San Diego, CA 92106-8369 


Diskette Copy 
Services 


BLANKET SERVICES 

• Diskette duplication • Stocking/Drop ship¬ 
ping • Packaging • Fulfillment • 48 hour deliv¬ 
ery. Place a blanket order with releases as you 
need them for any quantity at a fixed price. 
Superlok • Lifetime guarantee. • No mastering 
fee • No chg for standard labels. Print no more 
sleeves than you actually need. 

Star-Byte, Inc. 

2564 Industry Lane 
Norristown, PA 19403 
(800)243-1515(215)539-4300 


Hardware/ Add-on 
Boards 


SPEECH SYNTHESIS 

SynPhonix: TRUE Unlimited Speech Synthesiz¬ 
er for IBM-PC/XT/AT/jr & compatibles. This low 
power short card includes an SSi263 speech 
chip, amplifier and speaker. Software includes 
Text-to-Speech, Phonetic Editor, Talking Clock 
& demos. Can be programmed with BASIC and 
other languages. Prices start below $200. 

S ynPhonix 

Electronic Speech Articulator 

Artie Technologies 
2234 Star Court 

Auburn Heights, Michigan 48057 
(313)852-8344 


Hardware/Cooling 
Devices 


LESS NOISE! MORE COOLING! 

Does your PC sound like a high speed turbine? 
Does it use expansion cards that create extra 
heat? Solve your noise & cooling problems with 
the SILENCER from PC Cooling Systems. Each 
model utilizes a super quiet, West German, all 
metal, W fan. Model SQ cools with 84% less 
noise than the standard fan it replaces! Mode! 
HP provides over 100% more cooling! Mounts 
to existing holes on the back of the IBM PC 
or XT. Immed. shipping. $79.95 + $4 s/h 
VISA/MC/CK. 

PC COOLING SYSTEMS 
31510 Via Ararat Dr. 

Bonsall, CA 92003 
(619)723-9513 


Hardware/Disk 

Drives 


8 INCH DISKETTE SYSTEM 

Read, write and format diskettes from IBM 
mainframes, minicomputers, data entry equip¬ 
ment, etc. Complete easy to use software han¬ 
dles EBCDIC conversion. Can read and write CP/ 
M 8-inch diskettes (many formats). You also can 
use 8-inch drives for PCD0S files; 1200 KB per 
diskette! $1150 complete. 

MicroTech Exports 
644 Emerson St. Suite 8 
Palo Alto, CA 94301 
(415)324-9114 


Hardware/ 

Peripherals 


A/D TO RS232 CONVERTER 

Low cost stand-alone data acquisition board for 
any 8 bit RS 232 port. 8 channels, 8 bit conver¬ 
sion. 0-5V input, 300-9600 baud. Small size, 
4" x 5", with wall plug power supply. Easy-to- 
use, includes sample driven software listings. Kit 
w/all parts & PS, $59.95 + $4 shipping. Assem¬ 
bled & tested is $89.95 + $4. 

TPS SYSTEMS 
14820 Elmore Road 
Anchorage, AK 99516 
(907)345-6730 

SCSI-PC HOST ADAPTER 

Plug & Play installation for SCSI Optical/Hard 
disk and tape peripherals. Wide selection of SCSI 
peripherals selectable by manufacturer and 
model No. via menu window. Absolutely NO driver 
software need be written by the user. Price is 
$249. for board, SCSI bios prom and floppy 
based configuration data. 

Advanced Storage Concepts, Inc. 

9660 Hillcroft #325 
Houston, TX 77096 
1-800-423-9175(713)729-6388 

NEW!... CIP/35CONTROLLER 

• 8-300 bolt 20 amp SPDT relays. 

• 8 Opto-isolated digital input. 

• 8 Bit A/D Converter w/Mux capability. 

• RS-232 or PTL serial—Remote Reset func. 

• 6 Mhz 8035 CPU—Emergency Halt function. 

• LED indicators—12 volt AC/DC operation. 

• Price is ONLY $225.00—same day shipping. 
Many more features, call for complete details. 
Data Management Systems, Inc. 

2141 Centennial Rd. 

Salina.KS 67401 
(913)823-6440 

NEW! AT-SPEED SWITCHER™ 

• Select 6 speeds of operation 4,6,8,9,10 and 11 
Mhz (39 to 70% speed increase). 

• Allows proper operation of PC software to run 
on an AT—100% AT software compatible. 

• Speeds up your entire software library. 

• No expansion slot needed—easy to install. 

• No software required—1 year warranty. 

• Price is only $125.00—same day shipping. 
Data Management Systems, Inc. 

2141 Centennial Rd. 

Salina.KS 67401 
(913)823-6440 

NEW! OVERTHRUSTER™ 

• Actual 60% Speed increase (7.38 Mhz). 

• 100% Compatible with all PC software 

• Includes 8Mhz 8088-2 CPU and Hardware 
reset. 

• Supports 8Mhz 8087-2 Math Coprocessor 
chip. 

• No expansion slot needed—easy to install. 

• No software required—lyr warranty. 

• Price is ONLY $295.00—same day shipping. 
Data Management Systems Inc. 

2141 Centennial Rd. 

Salina.KS 67401 
(913)823-6440 


RATES AND INFORMATION 

Standard listings consist of a bold lead line (23 characters maximum); 7 
lines of body copy (45 characters per line); 4 lines for company name, 
address and telephone number. $140 per insertion—3 issue minimum. 
Additional charge for extra lines and company logos. Prepayment and 
frequency discounts available. American Express, MasterCard, Visa 
accepted. Copy subject to publishers approval. Send typewritten or printed 
copy, reproducible logo art (if applicable) and remittance to Kathryn 
Cumberlander, Classified Sales Manager, Ziff-Davis Publishing Company, 
One Park Avenue, New York, NY 10016. For additional information, 
assistance, or to place an order by phone, call collect (212) 503-5115. 


640K YOUR MOTHERBOARD!! 

Put 640K of RAM on Your Motherboard! NO 
SLOT! NO ADD-ON BOARDS!—NO SOLDER¬ 
ING! Complete w/ALL Hardware, Memory Chips 
and Instructions. Easy PLUG-IN Installation. Avail 
for: IBM XT. IBM Portable, COMPAQ & COMPAQ 
PLUS Portables. Only $144.95 + $5 S/H, Spec¬ 
ify computer when ordering. Dir. inquiries in¬ 
vited. CK/MO/VISA/MC 
J S & J Software 
1281 S. King St. Suite 6A 
Honolulu, Hawaii 96814 
24/hr Orders: (800) 821-5226 ext. 435 

PC SPEEDUP 

Up to 45% speed improvement for IBM PC and 
clones. 100% compatible, easy installation. Kit 
includes NEC V20 or V30 Chip, Tool, User Guide, 
Warranty, free Multiuser BBS Access. V20-5 mhz 
for PC, V20-8 and V30 in stock. V30 replaces 
8086. Call for Turbo 7 and VP/M. 

From $4 to $89. Tech info 414-242-2165 
Exec-PC, Inc. 

PO Box 11191 Shorewood, Wl 53211 Order on 
BBS: 

Orders: 414-242-2173 414-964-5160 

TURBO START YOUR PC!!! 

FOR IBM PC’s ONLY!! The PC-INMATE, a Firm¬ 
ware ROM Module for the IBM-PC!!! Features: 
BOOT within 10 SECONDS!!! BREAK the 640K 
BARRIER!! Access up to 704K of RAM!!! (Lotus, 
DOS, etc.) SCREEN RELIEF-protects your mon¬ 
itor, and MORE!! Easily PLUGS IN-NO SLOT! Only 
$49.95+$3 S/H. Dir. inquiries accepted CK/MO/ 
VISA/MC. 



JS&J Software 
1281 S. King St. Suite 6A 
Honolulu, HI 96814 

24 hr Orders Only: (800) 821 -5226 ext. 435 


Hardware/Security 


STILL WAITING? INSECURE? 

QUICKON—Instant Turn-on module—$69.95. 
LOCKIT I—Password Boot-Up module— 
$129.95. User selectable PW & Boot-only-from- 
HD mode. PC RESET—Reboot w/o cycling 
power—$21.95. Easy to install, No slot, specify 
PC/XT/AT LOCKIT II—PW protection for sub¬ 
directories, for DOS 2.0 & up—$79.95. MC/VISA 
Security Microsystems Consultants 
16 Flagg Place Suite 102 TJ 
Staten Island, NY 10304 
(718)667-1019 
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Software/Bar 

Coding 


BAR COOE PRINTING/READERS 

PRINT Bar Codes on PC and Epson/Okidata or 
IBM Proprinter—Code 39, I 2of5, UPC, MSI, 
LOGMARS, AIAG, HIBC. Graphics chs up to 1" 
Labels, Catalogs from disk files. Subroutines for 
BASIC, Pascal, T-Pascal, C. Programs $49-$299. 
Readers/portable ($350), fixed ($595). 
Worthington Data Solutions 
130 Crespi Court 
Santa Cruz, CA 95060 
(408)458-9938 


Software/ Compiler 


DeSmet-C-$109 

Full K&R C compiler, linker, librarian, fullscreen 
editor, profiler, overlays, example software, 140 
page manual. BOTH 8087 and floating point li¬ 
braries. OUTSTANDING PRICE/PERFOR¬ 
MANCE. Consistently rated 1st or 2nd in 
published benchmarks. PC/MSDOS. No royal¬ 
ties on generated code. Newsletter. Updates $20 
ea. $109 shipping included. Symbolic (C source 
level). Debugger Option $50 extra. C- Compiler 
for the Macintosh $150. 

C WARE CORPORATION 
Dept. PCTJ 
P.O. Box C 

Sunnyvale, CA 94087 
(408)720-9696 


Software/ 

Communications 


KERMIT, Xmodem, VT100/102 

Order now and receive free CommSpeak update 
when available, or send for more information. 
Find out why informed buyers at Abbott Labs, 
Hughes Aircraft, Lawrence Livermore Labs, 
Stanford University, and The University of 
Arizona have all purchased multiple Versa-Com- 
licenses. Costs $55.00 plus $5 s/h. 

Solution Software 
3421 North 1st Avenue #120 
Tucson, AZ 85719 
(602)323-0841 


Software/Data 

Entry 


DATA ENTRY EMULATOR 

Full speed heads-down data entry with two-pass 
verification for the PC/XT/AT & compatibles. Easy 
screen formatting by your data entry operators 
in minutes. Loaded with features like: Auto dup 
& skip, verify bypass, constant fields, range 
checks, table lookups, full screen paging, & field 
totals. Fully menu driven only $395. Call for free 
30 day trial period. 

Computer Keyes 
6519 193 SW 
Lynwood, WA 98036 
(206)776-6443 


Software/ 
Development Tools 


TURBO-PLUS- 

Turbo-Plus™ is a set of external procedures 
crafted in assembler language and designed 
specifically for Turbo Pascal’s interactive envi¬ 
ronment. Turbo-Plus'“ includes: File Handle Disk 
Access Method, Instant Memory Mapped Text 
Display, Expanded Text Display. $34.95 plus $5 
s&h. 

NOSTRADAMUS 
5320 South 900 East 
Salt Lake City, UT 84121 
(801)261-0769 

COLOR, CURSOR CONTROL 

DATE/TIME, KEYBOARD, PEEK, POKE, COM¬ 
MAND LINE ACCESS, and more available for 
IBM/MS FORTRAN, IBM/MS PASCAL, and GE¬ 
NERIC (MS) BASIC on PC/DOS and many MS/ 
DOS machines. No redistribution fees. $47 U.S. 
MN residents add 6% sales tax. BARTSUBS by. 
BARTSOFT 

3210 Lake Shore Boulevard 
Wayzata.MN 55391 
(612)473-4032 

REVISION CONTROL SYSTEM 

The Software Revision Management System™ 
stores all versions of source/documentation in 
a single ASCII file. Allows retrieval of any version 
of source and application of changes, while re¬ 
cording when, why and where changes were 
made with no duplication of common code. MS/ 
PC-DOS 2.0 $99.95 +. $5 s/h. (MN + 6°/o.) MC / 
Visa. 

QUILT™ COMPUTING 
7048 Stratford Rd. 

Woodbury, Minnesota 55125 
(612)739-4650 


CONTEXT-SENSITIVE HELP 

TRUE/Helper adds context-sensitive help to ex¬ 
isting programs. No access to program source 
is necessary. Works as a pop-up under the tar¬ 
get program. Help text can be built using any 
editor. Text is compressed to reduce space. Works 
with most custom and off-the-shelf software. 
$39.95 

GRW Software 
P.O. Box 440007 
Houston, Texas 77244 
(713)556-9878 

ROMable CODE on PC! 

PCLOCATE allows PC users to develop ROM- 
based software from MS-DOS “Exe” files. The 
user specifies the physical location of all seg¬ 
ments. Output files are compatible with most 
PROM programmers. PCLOCATE supports the 
8086,8088,80186,80188, and 80286 proces¬ 
sors. MC/VISA. 

ALDIA SYSTEMS INCORPORATED 
P.O. Box 37634 
Phoenix, AZ 85069 
(602)866-1786 


SOURCE CODE LIBRARY 

.. “Structuring BASIC Programs" comes with: 

.... BASIC examples on DOS 2.0. Diskette. 

.BASIC Check Writing Program. 

.BASIC Source Code Library 

.HOW to Structure Package only $9.95. 

FREE Fact Sheets. 

FREE Contract Programmer Registration. 
TULSA COMPUTER CONSORTIUM (TCC) 

P.O. Box 707 
Owasso, OK 74055 
(918)747-0151 

Requires 100% compatible, DOS 2-3, Turbo 
Pascal 2-3 for compatibles. 

TURBO EXECUTIVE™ 

For Real-Time Multi-tasking, control applica¬ 
tions. Interrupt driven, Turbo Pascal source code 
includes a background ASYNC COM task, 
memory resident code example, windowing, 
video and directory utilities! 

• Non Pre-emptive version $64.95 

• Pre-emptive (time slice) version $164.95 

• Call or write for FREE brochure consulting and 
programming service available. 

Clear Creek Computing 
2107 Audubon 
League City, TX 77573 
(713)332-9940 

MATIS/T FOR TURBO: $29.95 

Create large virtual screens: formatted input field; 
windows for single or multiple screen display. 
Total control of video attributes. Memory resi¬ 
dent Assembler routines used as PROCEDURES 
in TURBO PASCAL. Also available for BASIC, C, 
MS-PASCAL, & Assembler: MATIS $49.95. 
Royalty FREE. Add $5 s/h. VISA/MC. CA add tax. 
SOFTWAY, INC. 

500 Sutter St. Suite 222TL 
San Francisco, CA 94102 
(415)397-4666 

REALIA COBOL SITES 

REALFORM is the Screen Handler you have been 
looking for. It features interactive screen design, 
an on-line forms editor, relief of cursor control, 
expedites screen generation, supports numer¬ 
ous data field types, is easy to use and offers 
powerful data entry functionality. $395. US. 
CHARANDON COMPUTER SYSTEMS INC. 

1600 Laperriere Avenue 
Ottawa, Ontario, Canada K1Z8P5 
(613)729-3003 

COBOL SCREEN-UTILITY 

Formaker for the IBM PC or compatibles. Inter¬ 
active Screen design utility for MS/PC COBOL 
or CIS/Level II COBOL. Save time—clean screens 
in minutes, not hours. Features: Maintainable 
screen files; user assigned field names; auto 
generation of Screen Section and/or W/S copy 
files; much more. Specify Complier type. $95. 
Logicware Data Systems, Inc. 

Box 9C Sunnybrook Road 
Jackson, NJ 08527 

TURBO LIBRARY 

Cut development time. Use Input, windows, quick 
screen output, screen save and restore, menus, 
fill-in templates, template editor, reports and 
string utilities. For IBM PCjr, PC, XT, AT with Turbo 
Pascal V2.0 and higher. Money back if not sat¬ 
isfied. Documented source code on disk $49.95. 
PLATTWARE 
P.O. Box 2626 
Del Mar, CA 92014 


INSIDE-DISASSEMBLER 

Get INSIDE your PC, XT, and AT software with 
the disassembler for the 8088/8086, 80186, 
80286, 8087 & 80287. INSIDE generates ad¬ 
dress labels, listings and X-REF table. Write code 
to disk in “macroassembler” form. Command 
driven; simple to use. INSIDE and manual only 
$49.95 plus $3.00 s/h (IA res. add 4% tax.) 

(\mi^ 

* DisAssembler 

BLACKRIDGE CORPORATION 
P.O. Box 385 
Betterndorf, IA 52722 
(319)355-4465 

BETTERTOOLS FOR BETTERBASIC 

BetterTOOLS/100 procedures & functions that 
speed BetterBASIC™ development. Sorting, 
scrolling, extended math functions, video rou¬ 
tines, disk directories, formatted screen display, 
on-line error descr., input w/full editing & ex¬ 
tended code trapping, much more. Better- 
TOOLS™ w/source & manual, $89. Write: 
Software Associates 
6220 W. Airport Blvd. 

Houston, TX 77035 
(713)726-0706 

CPM-80 LIVES ON YOUR PC 

CP/Mulator puts a 4mhz 8 bit CP/M emulator in 
your IBM PC for $99. 

—A great 8 bit development system 
—Saves expensive CPM-80 applications 
—Increases PC speed 10% for 8088 programs 
—Priced less than most software only products 
—Used no valuable board slots 
Source Information 
P.O. Box 2974 
Warminister, PA 18974 
Phone:(215)628-4719 

CPU MONITOR—$33.75 

Selectively monitors and reports CPU usage for 
application programs, DOS, ROM’S and BIOS. 
Command and application program interfaces 
provided. Bar chart output (mono or color). On¬ 
line HELP. Documentation with examples. Less 
than 1% overhead and IK of resident memory. 
Check or Money order. 

Syba Corp. 

P.O. Box 272938 
Tampa, FL 33688-2938 
(813)885-1972 

TOOLS FOR CB80 & CB86 

BDOS, DOS, and BIOS calls from CB80 and CB86! 
CBC Tools includes functions for directory ac¬ 
cess, string ops, a debugger, radix conversion, 
command line parsing, quicksorts, bit and byte 
ops, and much more. Available for CP/M-80, CP/ 
M-86, and PC-DOS for $180.00. 

Minnow Bear Computers 
P.O. Box 2233 Sta. A 
Champaign, IL 61820-8233 
(217)398-6883 
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BTREES INC SOURCE 

BTree.$75.00 

• fast and portable 

• duplicate keys 

• variable length records 

ISAM....$40.00 

• works with BTree 

• simple, powerful application file system. 

Snake.$59.00 

• Similar to UNIX make 

• supports nested macro, file name expansion. 

All three.$149.00 

ALL SOURCE CODE INCLUDED, NO ROYALTY 

FEES. Call or write for more information. 


SOFTFOCUS 


Softfocus 

1343 Standbury Drive 

Oakville, Ontario, Canada L 6 L 2J5 

416-825-0903 

FIRMWARE PRODUCTION ON PC 

LINK&LOCATE enables PC users to produce 
ROM-based firmware for 8086/87/186 from ob¬ 
ject files generated by C, PL/M compilers & 
MASM. Provides full control of segments place¬ 
ment anywhere in memory. Supports output of 
INTEL hex file for PROM programmer, absolute 
object file for symbolic debugger & ICE, and MS- 
DOS EXE fifle. Includes an INTEL compatible 
linker, locator, librarian and hex formatters. $350. 
Systems & Software, Inc. 

3303 Harbor Blvd.,C11 
Costa Mesa, CA 92626 
(714)241-8650 

DISK DRIVE DIAGNOSTIC 

Memory Minder, from J & M Systems, is a disk 
diagnostic program for the IBM PC, PCjr, & IBM 
compatibles. It checks your drives for head 
alignment, spindle speed, hysteresis, azimuth & 
more. And, you can use Memory Minder to ac¬ 
tually align your disk drives! $99 plus $4 shipping. 

i//A 

J & M SYSTEMS, LTD. 

J & M Systems, Ltd. 

15100-A Central SE 
Albuquerque, NM 87123 
(605)292-4182 

ASSEMBLY PROGRAMMERS, YOUR 
LIBRARY IS HERE. 

Graphics, Floating Point Math, Trigonometry, 
Widows, 8087 Support, and much more. Over 
160 functions for the DOS 2.x environment. 
Written in MS Assembly Language. No Royal¬ 
ties Required. Now included FREE, FSEDIT- Full 
screen editor. The programmer’s file editor. Re¬ 
quired IBM PC/XT/AT or compatible. ASMLIB 
with complete source code and 211 + page 
manual and FSEDIT $195.00. Call or write for 
information. 

BC Associates 

13073 Springdale St., Suite 134, Dept PT 
Westminster, CA 92683 
(714)741-3015 


MACROKEY 2.0 

Imagine: 720-key keyboard, 65536-char macro 
buffer, 4 modes of definition, KB security, reset 
information, powerful macro commands win¬ 
dows popup instantly from any program to per¬ 
form virtually any Prokey, Superkey features and 
more. Check/money order. $49.95 or $160 W/ 
ASM source. PC/XT/AT true compatibles. 
COMPUTEK 

40 West 32nd Street. P.O. Box 20211 
New York, NY 10001-9992 
(212)206-6303 

ADVANCED FULLSCREEN DEBUG 

THE user-friendly debugger that shows all in¬ 
formation on a well structured screen. RESI¬ 
DENT operation and extensive conditional 
breakpoint feature. Pop-up by Ctrl-Esc, INT-3, 
conditional breakpoints, or NMI-signal. Fast 
conditional trace, recording instructions and 
register contents. Full 286 on-line assembler & 
disassembler with scroll up/down. Send trace 
records, disassembled code, and data to printer 
or file. 1 or 2 monitor operation. Keyboard macro 
support. Written in MASM, fast & compact (64K). 
DOS 2.0, IBM PC/XT/AT. $110 + $5 s&h. 
PUTTKAMMER Software 
242 RD1 Hillcrest LA. Nelkenstr 4 
Rhinebeck, NY 12572 7031 Weil-3W. 
Germany 

(914)876-7830 (Germany) 7031- 
52256 

NEW MS-DOS DISASSEMBLER 

MASTER*KEY is intelligent: instantly and auto¬ 
matically producing fully-documented assem¬ 
bly language segmented source files from any 
COM or EXE file. MASTER-KEY has a Cross- 
Reference identifying all branch addresses, la¬ 
bels, symbols, functions and interrupts. $49.95 
+ $3 s/h (+ 6 V 2 % tax in CA) VISA/MC 
Sharpe Systems Corp. 

2310 “E" Street 
La Verne, CA 91750 
(714)593-9998 

REPORT WRITER 

All-language qPLEX-IV lets you select or sort your 

own special forms, reports, labels, bar graphs 

or queries. Exports your reports to spreadsheets 

and wordprocessors. Reads Basic, Assembler, 

Pascal, C, Fortran, Cobol, ASCII, Data Base 

Managers and more. Dealer demos available. 

MS-DOS, XENIX, UNIX 

Snow Software Corporation 

3330 Fisher Road 

Clearwater, FL 33519 

(813)784-8899 

C-INDEX 

C-INDEX is a state-of-the-art data management 
library for C. Designed for serious product de¬ 
velopment. No Royalties. B+Tree, variable length 
records, multiple keys, and transportable source 
code. Call for our free info packet. 
C-INDEX/PRO $195 Partial Source 

C-INDEX/PLUS $395 Full Source 

TRIO SYSTEMS 
2210 Wilshire Blvd. Suite 289 
Santa Monica, CA 90403 
213-394-0796 


COPY PROTECTION BY MSD 

The ULTIMATE diskette copy protection system 
designed for software developers and publish¬ 
ers. All IBM PC and XT environments are sup¬ 
ported which includes DOS, BASIC (compiled and 
interpretive) Pascal, P-System, dBASE II and 
stand-alone systems. Customized systems 
available. Requires 64K, two disk drives. 

a high level language debugger 


Software/ 

Engineering 


smARTWORK® 

Printed-circuit artwork editor for double-sided 
boards up to 10" by 16", runs on an IBM-PC. Color 
display allows complete interactive control over 
the placement and routing process. 2X artwork 
can be made on a dot-matrix printer or pen-and- 
ink plotter, $895. Write or call for a brochure. 


MICRO SOFTWARE DEVELOPERS, INC. 
214V 2 West Main St. 

St. Charles, IL 60174 
(312)377-5151 



WINTKK 


Software/Edit 


PQfEDIT 

Full-screen editor, EDUN alternative for the PC 
family. With: 4-way cursor, insert/delete/re¬ 
place char, 4-way scroll, split/join lines, add/ 
copy/move/delete lines, search/replace strings, 
get/put to disk, help screens. Edit multiple files 
at same time. Needs 128K and MS-DOS. $45 
(+$1.80 tax in VA) + $2 shipping. 

ADAM Systems Corporation 
5919 Munson Court, Dept. 404 
Falls Church, VA 22041 
(703)379-0669 

ZED-THE EVERYTHING EDITOR 

A Full-Screen Editor with four-way cursor con¬ 
trol. Disk repair, binary file edit, hidden file edit. 
Create your own copy protection, modify exist¬ 
ing object modules quickly and easily with ZED. 
Edit in Hex or Text or BOTH. Search for Hex or 
ASCII strings. On-line HELP screen. $39.95 
+$1.60 (tax in GA)+$2 shipping. 

Dickens Data Systems 
6065 Atlantic Blvd. 

Norcross, GA 30071 
(404)448-6177 

SED-SCREEN EDITOR 

Versatile full screen editor loads ANY file. Write 
programs, design screens, fix non-text files, edit 
anything! Has key macros, search/replace, block 
print, undelete, scroll up/dn, much more. Runs 
on compatibles. Written in C. Not copy pro¬ 
tected. Site licensing available. Only $19 + $2 
shipping. Call for our flyer. 

DISC (Data Integration Services Corporation) 
1725 K Street, N.W., Suite 614 
Washington, DC 20006 
(202)785-8585 

Lil’Jake 

“The WORLD'S GREATEST Editor.” That’s what 
our users say about Lil’Jake. 

'Edit multiple files 
'DOS commands 

'Comprehensive (terse/verbose) online help 
'Programming support BASIC, DOS & BIOS 
'MACRO facility 

We’re so sure you’ll like it, we want to send you 
a copy for a free 60-day evaluation. $49.95 + 
s/h To order: Write or CALL NOW! 

Fooks Matthewson Company 
P.O. Box 2424 (Oper-28) 

Arlington, VA 22202 
(703)684-8284 


WINTEK Corporation 
1801 South Street 
Lafayette, IN 47904-2993 
(317)742-8428 

METAL FABRICATORS 

PC/Cutlist takes input from your bill of mate¬ 
rial—Detail drawing and calculates the best 
cutting combination for any length stock and 
prints a shop ready cutting list and scrap report. 
Also an optimization feature finds best mult length 
for mill orders. Price $300. Demo Disk $25.00 
THE JOSEPH ALBERT CO. 

P.O. Box 611 

Blue Island, Illinois 60406 
(312)349-9032 

PC/8087 ARRAY PROCESSING 

The VECTOR87 library is written in assembler, 
includes 60 subroutines to speed scientific pro¬ 
grams by 2 to 18x. FFT, vector operations, con¬ 
volution, etc. 1K real FFT takes 1.2 second. Also 
Fortran 2D FFT, linear equation solvers. Ver¬ 
sions for Lattice C, MS C, IBM Pro Fortran, MS 
Fortran. $120 each w/source. Check/PO/VISA. 
VECTORPLEX Data Systems Ltd. 

P.O. Box 138 Station M 

Calgary, Alberta, Canada T2P 2H6 

(403)248-1250 

CREATE PCB’s EASILY 

Easily create double-sided printed circuit board 

artwork of up to 21" square using PC-Layout on 

an IBM-PC. the artwork is created using a color 

artwork editor, the final artwork, solder mask and 

silk-screen (text) is produced using either a printer 

or a plotter. Price $745. Demo disk/manual $45. 

Draco Technology 

7210 Jordan Ave., Suite D50 

Canoga Park, CA 91303 

(800) 235-6646 ext. 646 (outside CA) 

(800) 235-6647 ext. 646 (CA only) 
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Software/Financial 


CASH FLOW MANAGER 

Easy, powerful system for personal budgeting, 
bill paying, smart checkbook management, and 
cash-flow control for IBM PC and true compati¬ 
bles. Take charge of your money with CashFlow 
Manager! 128K, one DSDD floppy, PC DOS 2.x; 
printer optional. $39.95 check, Visa, MC. Tax 
Deductible, (add 5Mo in OH) 

SINGULAR SYSTEMS 
4250 Possum Run Road 
Dayton, OH 45440 


Software/General 


PUBLIC DOMAIN SOFTWARE IN C 

Over 60 volumes of public domain software in 
CP/M & MS-DOS formats. 

• editors & compilers 

• text formatters 

• communications packages 

• many UNIX-like tools 
Write or call for more details. 

C Users' 
Group 

THE C USERS’GROUP 
P.0. Box 97 

McPherson, KS 67460 
(316)241-1065 


PRESENTATION GRAPHICS 

Create transparencies, 35mm slides, printer and 
plotter output with Sound Presentations. Con¬ 
struct organization and flowcharts, maps, and 
floor plans using Sound Presentations' compre¬ 
hensive libraries and powerful editing features. 
Enhance and modify Lotus charts and graphs. 
$250 + $50 for Lotus convertor. 
Communication Dynamics, Inc. 

8532 SW St. Helens 
Wilsonville, OR 97070 
(503)682-0651 

GRAPHICS LIB FOR TECMAR 

TEK-MAR lets you do high-res graphics on your 
TECMAR Graphics Master. TEK-MAR is a li¬ 
brary for use with MS Fortran. Features win¬ 
dowing, viewporting, clipping, axis rotation. 
Similar to Tektronix graphics. Includes screen 
dump/restore, Epson screen print, support for 
Hewlett Packard, Western Graphtec plotter. Re¬ 
quires MS-FORT 3.20,320K, GMDEV.SYS (5.2). 
Price: $195. 

ADVANCED SYSTEMS CONSULTANTS 
18653 Ventura Boulevard, Suite 351 
Tarzana, California 91356 
(818)407-1059 

SuperCAD a2.5D system. 

Developed by a Columbia University graduate, 
it’s very fast and powerful, supporting all the most 
advanced I/O devices and the 8087. It works like 
a screen oriented word processor for graphic 
primitives and drawings. Free 1 yr. update ser¬ 
vice available in the US. Send $1500 by check, 
L/C or P/O. Dealers Welcome! 

CAD-CAM-IISRL 
Via Fornaci 1 
06034 Foligno ITALY 
Tel: (0742) 20921 


Software/Graphics 


TEKTRONIX 4010 EMULATION 

High resolution screen/printer graphics for the 
IBM PC. Full interactive capabilities with file 
transfer and cross-hair control. Utilizes PLOT 10, 
protocols. OFF-line review of graphics output. 
Supports IBM color/graphic or Hercules cards. 
Easy to use 4010 emulation at an affordable price. 
$80.00. Demo disk $5. 

Technological Systems Group 
5044 Haley Court 
Lilburn, GA 30247 
(404)923-4980 


FOR PRO & NOVICE ALIKE 

BOARDS: Tecmar, Hercules, IBM E/CGA, AT&T. 
LANGUAGES: DeSmet-C, C86, Lattice-C, MS- 
C, Turbo Pascal, MS-Pascal, MS-Fortran, MS- 
Macro86. PRINTERS: Epson, Okidata, Toshiba. 
FAST: 200k pixels/sec avg. TIGHT: 10K. COM¬ 
PLETE: 2/3D-Lines, Bit Blks, Windows, Color, Fill, 
Arc, Icon, Zoom, Trig, Character, String, Mouse, 
Keyboard, Timers, Menu Grids, & more. PLUS: 
Icon Editor, Fonts. No royalties! MODULES: $35. 




*High 

,Performance 
Graphics Tools 


AFFINITY, INC. 

126 Normal Ave. 

Buffalo, New York 14213 
(716)882-5077 


PLOTTER SOFTWARE 

Presentation aides (word charts) are quick and 
easy to prepare using the DGISIGNMAKER. With 
the DGI SIGNMAKER, your PC and plotter (IBM, 
HP, HI, Epson) your overheads, text slides or signs 
will have that professional look. $75. For addi¬ 
tional information, ordering or to check compat¬ 
ibility contact: 

Decision Graphics, Inc. 

P.O. Box 2776 
Littleton, CO 80161 
303-796-0341 

DIGITIZER SOFTWARE! 

Make the most of your digitizer with Easy Digit 
software. Many features capture and manipu¬ 
late x-y coordinates, areas, distances, etc. from 
graphic images on any type of document. Use 
output files with spreadsheets, databases or your 
own programs. $495. Call today for advice on 
your application. 

OMNITECH, INC. 

50 Baltusrol Way 
Short Hills, NJ 07078 
(201)376-6406 

FORTRAN GRAPHICS LIBRARY 

MicroGlyph/Sciplot library provides IBM pro pr 
MS 3.2 FORTRAN graphics routines for high 
resolution IBM or Epson printers, color cards on 
IBM PC/XT/AT (PC DOS). Full plotting package 
14 fonts, clipping, rotation, lin/log axes, multi¬ 
ple frames with (240 x 216) resolution. Price: 
$59.95 + $3 shipping + MA. tax. 

MicroGlyph Systems 

P.O. Box 1066 

East Arlington, MA 02174 


GRAF 3.0 PRINTER GRAPHICS 

Create bar, pie, scatter, and line graphs on your 
Epson, C Itoh, or IBM graphics printer. Supports 
14 fill-in patterns, 8 plotting symbols, auto 
scalling, legend creation. Can read floating point 
data in a wide variety of formats. Requires DOS 
2 or 3,192K. $69.95—includes USA shipping. 
No credit cards. 

Microcomputer Systems Consultants 
27-P Forest Avenue 
Port Jefferson Station, NY 11776 
(516)928-7493 


Software/Languages 


EASY WAY TO MASTER DOS! 

New handbook shows how, why, and when to 
use all 44 PC & MS DOS commands quickly and 
easily! Lively hands-on tutorial makes learning 
fun, for a change. Covers basic thru advanced 
topics. All versions up to 3.1. Lots of practical 
examples. 221 pages only $15.95 at book¬ 
stores, or send check + $1.00 S&H to: 

LITTLE, BROWN & COMPANY PUBLISHERS 
200 West Street, Code T-368121 
Waltham, MA 02254 
1 -800-343-9204 (credit cards) 

muLISP-85 IM RELEASED 

muLISP-85 is an integrated Al programming 
environment that includes over 350 Common 
LISP functions, a high performance compiler and 
interpreter, a window-oriented source file editor 
and debugger, an on-line tutorial system, and a 
detailed reference manual. Write or call for more 
detailed information. 

SOFT WAREHOUSE, INC. 

3615 Harding Avenue, Suite 505 
Honolulu, HI 96816 
(808)734-5801 


Software/Operating 

Systems 


pcSHARE MULTI-USER O/S 

pcSHARE allows your IBM-XT or compatible to 
support up to 4 users running 123, dBASE, 
WordStar, etc on inexpensive serial CRTs. For the 
software developer, pcSHARE efficiently runs 
compiled Basic, Pascal & C programs with full 
DOS 3.0 record locking. No risk 30 day money 
back guarantee. 

DIGITROL COMPUTERS, INC. 

440 Phillip Street 

Waterloo, Ontario, Canada N2L 5R9 
(519)884-4541 


CX/PC EXECUTIVE 

Real-time, priority task scheduler. Functions to 
queue inter-task messages and pointers. Ex¬ 
ample tasks. Interrupt-driven timer, serial and 
parallel port interfaces. Runable demonstration 
programs. DeSmet C source included; no li¬ 
cense for generated programs. Described in June 
’84 IEEE Micro article. $75. Brochure. 
INTR-SOFTCO. 

P.O. Box 351 
Bedford, MA 01730 
(617)369-6242 


Software/Public 

Domain 


BEST OF PUBLIC DOMAIN 

Fantastic Software at Unbelievable Prices!! We 
have put together 18 volumes of disk packages, 
all categorized and fully tested for easy selec¬ 
tion. You may also order custom disks, with ONLY 
the software YOU need. Just $4.00 for a Sam¬ 
pler Disk with our complete catalog, or $1.50 for 
Catalog alone. 

COMP-U-SOFT 

2530 Berryessa Road, Suite 410 
San Jose, CA 95132 
(408)272-9689 


SW/SCIENTIFIC 


MATRIX/CALCULATOR 

Stand-alone programmable calculator with 70+ 
matrix operations, statistics, system of lin, & 
nonlinear & diff. eqn’s, numerical integral & 1- 
dim optimization. User programmable func. 
$49.95 includes S&H, 100+ pg manual, 1 yr. tech 
support. 8087 version same price, VISA, MC 
accepted. 

SoftTech Inc. 

14640 La Belle 
Oak Park, Ml 48237 
(313)544-8544 


Software/ Security 


SECURE AT/XT/PC 

Control system access, data access! FiXT/S. 
Control system boot for most popular XT/PC hard 
disk controllers. Vfeature for AT-and-XT-com- 
patible HD controllers segments hard disk by 
volumes, controls access with passwords, sup¬ 
ports hard disk expansion. $70-$130 + $3 shpg. 
plus CA tax. 



Golden Bow Systems 
P.O. Box 3039 
San Diego, CA 92103 
(619)298-9349 

SIDEVIEW: PC/AT MENU 

Password protect your hard disk today! DOS 3.0/ 
3.1 hard disk manager. Allows you to create color 
menus to run any program or DOS command. 
Prevent hard disk erasure. Works with XT’s too. 
25 pg manual. Money back guarantee. PO’s & 
phone orders accepted. $39 + $3 shpg. 

Keller Software 
1825 Westcliff Drive 
Newport Beach, CA 92660 
714-642-5544 
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Software/Services 


TAPE TO DISK CONVERSIONS 

Convert any 9 track magnetic tape to or from over 
500 formats including 3 W, 5%", 8" disk for¬ 
mats and word processors. Formats available 
include IBM-PC, Apple, Altos. TRS 80 8' CP/M, 
Displayed IBM Sys/7?. Macintosh, Wang, Lan¬ 
ier, OS/6 and 500 more. Disk to Disk conver¬ 
sions also avail. Call for more info. 

PIVAR COMPUTING SERVICES, INC. 

47 W. Dundee Rd. 

Wheeling, IL 60090 
(312)459-6010 

DATA CONVERSION ON PREMISES 

Keep your data confidential. To/FROM cards, 
disks, tapes. ASCII/EBCDIC, 800/1600/3200BPI 
9-Track. For IBM-PC/XT/AT and the compati¬ 
bles. Hard disk and Bernoulli Box owners, we will 
bring our systems and do the conversion on your 
premises. 

DP Modern Systems 
804 North Reeder Avenue 
Covina, CA 91724 
(818)966-2628 


Software/Statistics 


RATS! 

RATS is the ultimate econometric software 
package. It is powerful, fast, accurate, and in¬ 
expensive. RATS performs regression analysis, 
time-series forecasting (including Box-Jenkins) 
and cross-section (including logit and probit). 
RATS supports a variety of data formats, includ¬ 
ing Lotus WKS files. RATS also offers a pro¬ 
gramming language that provides maximum 
flexibility and power. Spectral analysis and 
graphics are available as options. Base pro¬ 
gram $200. Demo including 300 page manual 
$40. MC/VISA. 

VAR Econometrics 
P.O. Box 19334 
Minneapolis, MN 55419 
(612)822-9690 

DEMOGRAPHIC DATABASE 

NOTHING-BUT-THE-FACTS is a general pur¬ 
pose database on 32 diskettes that covers all the 
US countries and cities of 25,000 people or more. 
Includes data on agriculture, banking, crime, 
climate, education, government, housing, in¬ 
come, poverty, vital statistics, and much more. 
Manual, county map and storage cases in¬ 
cluded. Ideal for market research. $290 MC/VISA. 
Melissa Data Co. 

12 Balboa Coves 
Newport Beach, CA 92663 
(714)650-1000 


Software/Terminal 

Emulation 


VT-102& 4010 EMULATION 

PC 102 turns an IBM PC/XT/AT/jr to a VT-102/ 
100/52 terminal with printer/file transfer sup¬ 
port. Optional: 132 col., 4010 graphics support. 
Guaranteed compatibility with all VT-100/52 
applications including EDT, WORD II, All-In-One, 
& UNIX. Easy to use. 3000+ sold. From $89. MC/ 
VISA/COD. Call for free package! Moneyback 
guarantee. 

General Micro Systems 
P.O. Box 5330 
Hopkins, MN 55343 
(612)944-0593 


Software/Utilities 


NOBLINK" 

ErGoNoMiCs! Eye strain? With just a keystroke 
you can change your blinking cursor into a 
friendly solid block reverse video cursor. If you 
wish you can change it back and forth (Blink/No 
blink) right in the middle of a program, such as 
your word processor. Give your eyes a rest. 
$29.95 plus $5 s&h. 

NOSTRADAMUS 
5320 South 900 East 
Salt Lake City, UT 84121 
(801)261-0769 

AT/XT/PC HARD DISK EXPANSION 

Replace hard disk with a bigger one, or add a 
second drive! Vfeature supports high capacity 
drives on standard AT, XT, and compatible hard 
disk controllers. Includes multiple volumes, se¬ 
curity features, selectable clusters, keyboard lock. 
$80-$120 + $3 shipping + CA tax. 



GOLDEN BOW SYSTEMS 
P.O. BOX 3039 
SAN DIEGO, CA 92103 
(619)298-9349 

DISPLAY ANY MS-DOS FILE 

List ASCII and binary files. TRUE/View can be 
invoked as a pop-up or directly from DOS. Switch 
between ASCII and hex modes. View multiple 
files. Search for string patterns. Mark file posi¬ 
tions for easy retrieval. Make small changes with 
edit feature. User configurable. $19.95 
GRW Software 
P.O. Box 440007 
Houston, Texas 77244 
(713)556-9878 


TRUE PATH UTILITY 

Never misplace files again. TRUE/Path extends 
the MS-DOS PATH utility to search for data files 
as well as programs. Unlike other path pro¬ 
grams, TRUE/Path uses the same path given by 
the MS-DOS PATH command to locate data files. 
Works with all MS-DOS software. A perfect for 
inexperienced users. $19.95 
GRW Software 
P.O. Box 440007 
Houston, Texas 77244. 

(713)556-9878 

EASY AIM-30 day trial 

Installs your programs on a hard disk and cre¬ 
ates subdirectories, paths, and displays pro¬ 
grams in a menu, all automatically. Features 
include time log, backup to floppy or tape, copy 
files to/from floppies to/from/between menu 
selected directories. DOS is transparent to end 
user. Powerful yet simple. $84.95. 

LARSON SYSTEMS, INC. 

BOX 193 

STORY CITY, IOWA 50248 
(515)733-2717 

DISK MECHANIC 

THE ULTIMATE Floppy Disk Backup & Repair 
Utility. Can back up ALL software protected disks 
written on the IBM PC. Works manually or au¬ 
tomatically. Files or sectors can be restored, 
searched, examined & changed. Checks disk 
drive speed, req. IBM PC, XT, AT, DOS 1, 2, 3, 
192K + 64K if only 1 floppy drive. $73 ppd. USA 
MU MICROSYSTEMS 
PO BOX 825, Dept TB2 
Framingham, MA 01701 USA 
(617) 926-2055 for info MC/VISA 

PRINTERWINDOW™ 

Printer utilities for IBM PC & Compatibles. 

• Pop-up memory resident printer control. 

• Epson & IBM printer emulation. 

• Multi-size screen dumps; text formatting. 

• Font editor; Wordstar installation & more. 
Packages available for NEC, CITOH, OKIDATA, 
EPSON and other popular dot matrix printers. Info 
& demo disks available. $49, VISA/MC accepted. 
Courtrin Enterprises, Inc. 

P.O. Box 231190 
San Diego, CA 92123 
(619)569-8308 

CHARACTER CUSTOMIZATION 

CHARGENI works with the IBM EGA to let you 
modify the character set, allowing many word 
processors to display technical material, equa¬ 
tions or other special characters. Also works on 
the Color/Graphics Adapter in graphics modes. 
Requres DOS 2.x or 3.x, IBM Standard or 
Enhanced Graphics Adapter. $25 + $2 s/h (MN 
add 6%). 

DK Micro Consultants 
P.O. Box 6714 
Minneapolis, MN 55406 
(612)722-0931 


DISK MANAGER 

Why not be organized? LIBBY 2.0 is a full-fea¬ 
tured disk librarian that can fully organize any. 
disk library—consolidates hard/floppy directo¬ 
ries into 1 master file. Professionally written, ver. 
2.0 supports hard disk/DOS 2.0 & later/numer¬ 
ous report & search options. 128K, 2 drives. 
$29.95 USA. 

ADVANCED PC SYSTEMS 
3080 Summerhill Court 
San Jose, CA 95148 
(408) 270-6248 for info, VISA/MC 

32-bit TURBO INTEGERS 

We LOVE TURBO PASCAL. One SHORT com¬ 
plaint: NO LONG INTEGERS! We wrote a 32-bit 
integer package in ASSEMBLY LANGUAGE! It’s 
SMALL, FAST, and includes RUN-TIME error 
CHECKING! First 100 orders get a million-record 
SORT package OR a $5 rebate (please specify 
when ordering). $24.95 + $1 s&h. 

Cauthorn & Associates 
1811 N. Kaspar 
Arlington Heights, IL 60004 
(312)259-3930 

EXPECT A MIRACLE $10 

• Packed Utility Disk 

• For IBM PC 

• Hot Stuff!! 


Packed Utility 
Disk 

Micro Tools Inc. 

P.O. Box 357 

North Chili, NY 14514 

(716)594-1088 

HARD DISK DIRECT ACCESS™ 4.0 

The Ultimate Hard Disk Menu System. Orga¬ 
nizes your software programs into a “user de¬ 
fined" menu system. Features single key stroke 
access, time usage tracking, custom applica¬ 
tions, plus much more. Order toll free today. 30 
day money back guarantee. 


DELTA TECHNOLOGY 

Delta Technology International Inc. 
P.O. Box 1104 
Eva Claire, Wl 54702 
To order: 1-800-242-MENU 
For more info.: 715-832-0958 


204 


PC TECH JOURNAL 



















TECH BOOK 


dBASE II AND dBASE III 

CHECK corrects nesting and locates errors in 
dBASE command files. Custom configuration for 
all default values. Accepts dWINDOW and Clip¬ 
per commands. $49.00. REPAIR recovers data 
from corrupted databases by resetting the rec¬ 
ord counter, offsetting if required, and relocating 
the EOF marker. $29.00. 

HILCO SOFTWARE 
304 North 17th Street 
Mount Vernon, WA 98273 
(206)428-0475 

VM/CMS FUST FOR IBM-XT 

Full function DOS hard-disk shell. Functions like 
VM-1SPF mainframe mini-disk manager. Func¬ 
tions include defineable function keys, directory 
sorting, online help feature, can execute PC-DOS 
commands & user programs from shell, and 
changeable screen colors. Have mainframe 
power on your IBM-XT, Only $50. 

JASPER SOFTWARE 

6102 Mockingbird Lane, Suite 221 

Dallas, Texas 75214 

FSD: FULL SCREEN DOS.V2 

Full Screen DIR list(s). Mult-1-day key com¬ 
mands. Sort 8+ ways, split-screen & resident/ 
loaded modes. Copy/Move with Replace/No- 
Replace. User defined F-Keys. Interactive BAT 
files. Log PC usage. +Other features. Docs on 
disk. PC/XT/AT etc. W/128K, DOS 2.0+. $49.95 
w/hardcopy docs. $29.95 w/disk docs. +$5 for 
Non-DSDD specify. 

TORTUS SOFTWARE 
14051 Lambeth 
Tustin.CA 92680 

RE/CALL™ 

The best macro-processor for PCs. Make pop¬ 
up menus to list/control macros inside any pro¬ 
gram. Unique and essential correct and step 
mode—like 123. Only editor that never trun¬ 
cates macros or becomes unavailable. “Slick. 
Enticing features"—Pop Cmpt. “Unique step 
mode"—Tech Journal. “Natural and intui¬ 
tive”—PC Products."... deserves a home in ev¬ 
ery PC"—PC Week. US $89.95.30 day money 
back guarantee. VISA/MC/COD. 



YES SOFTWARE INC. 

390-10991 Shellbridge Way 
Richmond, BC, Canada V6X 3C6 
(604)270-4152 


COMPARE ASCII FILES 

Is the COMP command in DOS what you ex¬ 
pected? No? That’s what we thought. Our little 
program CAF is a very smart utility similar to the 
ones in mainframes. CAF compares two ASCII 
files and produces a no-nonsense differences 
report. A must for all PC progammers & users. 
Only $12.95+$3 s&h (Calif. + Tax). Send check 
or money order to: 

I.S.E. Inc. 

PO. Box 241740 

Los Angeles, CA 90024 

(213)398-3106 

!! IBM USES CPM DISKS!! 

“The best CP/M to DOS converter" PC mag, 4/ 
85. UniForm transfers files, formats, reads and 
writes DIRECTLY to 100 + CP/M disk formats 
on your IBM PC, XT, AT (with also 96 TPI & 8"). 
Uses normal DOS commands. Next day ship¬ 
ping. Dealers invited. UniForm by Micro Solu¬ 
tions. $59.95 + $3 S&H. MC/VIS, check, COD, 
no PO’s. 

Blue Heron 
RR1 Box 128E 
Maple Park, IL 60151 
(815)895-5602 


POP-UP SHOWFILE UTILITY & 
POP-UP DIRECTORY SUPPORT 

DK SHOWFILE is a RAM-resident or DOS load¬ 
able utility for displaying all types of DOS files, 
Anytime. Variable view window, string search, 
help key, ASCII/HEX/EBCDIC display mgdes & 
more. Instant recall feature keeps a file & view 
window only a keystroke away—great for de¬ 
bugging! $29.95 

DK DIRECT, also RAM-resident, brings DOS sub¬ 
directory support to most programs. $24.95. 

DK Softworks 
P.O. Box 201182 
Austin, TX .78720 
(512)345-3684 

Precursor 

Makes the hard disk easy. 

Create menu pages containing applications, 
BASIC programs, batch files or DOS commands 
with ease. Then let Precursor automatically 
search for the directory and path, showing you 
all occurrences of a program on your hard disk; 
no manual input required. Includes on-line help, 
triple level passwording, even screen color op¬ 
tions. 30-day Moneyback Guarantee $69.00 plus 
$5 s&h. VISA/MC. 


Software/Word 

Processing 


FORMATH" TEXT-FORMATTER 

For technical texts. Sizes & places equations, 
matrices, ratios, integrals, big symbols, foot¬ 
notes. Macros, multiple fonts, 158 Greek/math 
symbols. Automatic hyphenation, section/ 
equation/reference numbering, indexes, table of 
contents. Dot-matrix, daisywheel, laser printers, 
plain/graphics monitors. $400. $50 for demo. 



SHANTHA SOFTWARE, INC. 

50 West 97th St. Room 11N 
New York City 10025 
212-222-7647 

Touch-tone Toll-free: 950-1088-wait-FORMATH 


LASERDRIVE 

A path to your laser printer! Loadable device 
driver transmits any file to laser printers via 
RS232. Background to foreground. Uses Xon/ 
Xoff protocol, Also ASCII file listings, line printer 
emulation. Use Apple LaserWriter, Imagen, QMS, 
HP LaserJet Plus, Postscript, etc. MS DOS 2.1/ 
later. $49.95 
TEXTSET, Inc. 

P.O. Box 7993 

Ann Arbor, Ml 48107-7993 

(313)996-3566 

< 

THE NIBBLER2.0 

Provides ultimate DATA INTEGRITY for DOS 
systems. Powerful, easy and up to 10X FASTER 
than NORTON! 2-key UNERASE. Edit-View sec¬ 
tors encrypt, wipe or copy files. SEARCH mem¬ 
ory, files or disks. View and edit 1 MEG of memory. 
Supports IBM-AT, FIXED, and RAM disks. DOS 
2.x+$49.95+$2.50 S&H. CA 6% CHK-MC 
DEALERS WELCOME! 

TACHYON SYSTEMS INC. 

2725 Congress St. Suite 2H 
San Diego, CA 92110 
(619)574-1666 



David L. Aldridge Co., Inc. 

340 Town & Country Village 
Houston, TX 77024 
(713)464-7465 

BACKBONE 

Give a PC/XT/AT BACKBONE! Customize sets of 
linked menus with a Menu Processor (tm): Then 
access any program, batch file, or submenu with 
a keystroke. Adds POWER, STRUCTURE, and 
SIMPLICITY to any system. The IDEAL hard disk 
organizer. Supports multiple users. Compact, 
Fast, Guaranteed, and Well-Supported. $39.95 
+$4 s/h. MC/VISA. 

SYNCHRONY SYSTEMS 
4191 San Juan Ave. 

Jacksonville, FL 32210 
ORDERS: (800) 237-6360 ext. 314 

(800) 282-1152 ext. 314 FLA 



REPRINTS 
AVAILABLE 

Quantity reprints of articles appearing 
in PC Tech Journal are available and 
will be prepared to meet any special 
requirements. Inquiries should be 
directed to Eileen Pfeiffer, Reprints 
Dept.. Ziff-Davis Publishing Co., 1 Fdrk 
Ave., New York, New York 10016. 
Phone 212-503-5447. 
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64K-128K-256K 

DRAMS 

80287-8 ■ 80287-3 
8087-3 " 8087-2 
8087-1 


8 I T T N <E R 



€l€CTRONICS 

899 SOUTH COAST HIGHWAY 
LAGUNA BEACH, CA 92651 

( 714 ) 497-6200 

CALL NOW FOR FREE CATALOG 
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Learn the 




Interactively 


Step-by-Step With 

hitrcdusy C 

Introducing C is a powerful C language training system that 
combines a thorough, self-paced manual with a unique C IN¬ 
TERPRETER to provide a fast efficient method of learning C 

A COMPREHENSIVE APPROACH 
Introducing C covers all the essential elements of C The 
Interpreter utilizes standard K&R syntax and operators - full 
structures and unions, arrays, pointer and data types It pro¬ 
vides the standard I/O library and an extended graphics library. 

The package has many user oriented features including a 
screen text editor and extensive error diagnostics (includes 
dynamic trace capabilities). 

INTRODUCE YOURSELF. TODAY 
Introducing C is available for immediate delivery System re¬ 
quirements are IBM PC. XT or AT with one disk drive and 192K 
bytes of memory. Priced $125.00 Not copy protected 

TO ORDER CALL 800-922-0169 


[ 6 COMPUTER 
li INNOVATIONS, INC. 

980 Shrewsbury Ave.. Tinton Falls. NJ 07724 • (201) 542-5920 
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GRAPHICS 

• Text/graphics generics 

• 2D interactive 

• 2D plots (full support) including 
auto-scaling, auto-axis genera¬ 
tion, auto-labeling, tabular/log/ 
parametric curves, splines, bars, 
pies, you name it, we have it. 

• 3D Plots incl. 2 hidden line remov¬ 
al options—not just old-fashioned 
wire frame. 

PEN PLOTS 

• Standard plotter primitives plus 

• FULL 2D support plus 

• Interface to screen graphics, 

• Limited 3D. 

Clear and complete documentation. 

GRAFMATIC $135. 

PLOTMATIC 135. 

MICROCOMPATIBLES 

301 Prelude Drive 

Silver Spring, MD 20901 

(301) 593-0683 


rTOPVIEW 
SPOOLER I 


I TV SPOOL is a TopView specific program which 
■ provides printer spooling capabilities normally found 
Ion large operating systems. 

I TV SPOOL incorporates the same user-friendly menu! 
I style as TopView and enhances the TopView environ- 
| ment with a flexible mechanism for printing files. 

• Spool Queue Management 

• 100 Entries • Disk Resident 

• Previous Page Buffer 

• Backup and Advance 

• Banner Processor 

• DOS 3.1 Separator Format 


• Flexible Options 
• Delete After 1 


Multiple Copies 


INTRODUCTORY PRICE IS $6040 
Visa, M/C Accepted 

RIX Sofftworks, Inc. 

17971-E Skypark Circle* Irvine, CA 92714 


( 714 ) 261-0440 
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Create your own 
unique PC interfaces 
in minutes! 


f 







^ j 


The PD 100 allows rapid development of specialized 
PC interfaces It features a buffered data bus. 
switch-selectable address decoder, and a large 
prototype area (up to 40 1C sockets) The 116-page 
manual covers basic interfacing concepts and details 
implementing A/D. D/A converters. I/O ports, 
connection of transducers and dozens of useful 
circuits 

PD100 w/manual - $99 REAL TIME DEVICES 
plus $3 50 P&H 1930 Park Forest Ave. 

Manual only - $20 Postpaid P O Box 906 
PA residents add 6% State College. PA 16804 
Check. MasterCard, or VISA (814) 234-8087 


FASTER SCREEN WRITING... 

just the beginning 
for a new type of program: 

grnsi- 

CONSOLE tm 

The Integrated Console Utility™ 

As reviewed in Lotus June 85 pg 8: 
“Psychological difference is 
astonishing”. For IBM - PC, XT, AT & 
clones. Shareware disk $25 or 325p 
Manual (w/slip case) & disk $50. 

HERSEY MICRO CONSULTING, INC. 

Box 8276E, Ann Arbor, MI 48107 
(313) 994-3259 x363 VISA/MC 


TERMINAL 

EMULATION 


Softerm PC emulates over 30 
popular terminals including the: 

• DEC VT102, VT220 

• Data General D200, D410 

• IBM 3101-20 (block mode) 

• Hewlett-Packard 2622A 

• Honeywell VIP7801, VIP7803 
Guaranteed Compatibility 

Call for free product brief 
$195 MC-VISA-COD 
For the IBM PC/XT/AT, DG1, NEC, 
Wang PC, Tl Pro, Gridcase, Tandy 

ssmtotNcs 

7899 Lexington Dr., Ste 210 
Colorado Springs, CO 80918 
C303) 593-9540 
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PERFECT COPIES 
GUARANTEED 


Why risk duplicating your important 
programs on your computer, when our 
equipment is designed solely to dupli¬ 
cate disks and verify their perfection 
100%? 

Over 600 formats. 3 V 2 ", 5VV' and 8”. 
Plus serialization, copy protection, la¬ 
beling, packaging, shrink-wrapping 
and fast , personalized service. 

Western 
Tnnsdata Inc. 

DtSK DUPLICATION 

1701 E. Edinger Ave. 

Building A4 

Santa Ana, California 92705 

(714) 547-3383 (Collect) 
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Vscreen For 


Turbo Pascal 


Vscreen - a professional virtual screen management system. 

• For Turbo Pascal 3.0+ . PC's and real compatibles. 

• FAST - Direct video manipulation in assembly language. 

• 255 Virtual screens up to 64k per screen 

• Windows can drag, resize, pop up. slideout. explode 

• Scroll horizontally and vertically 

• Fully automatic window overlap control. 

• Formatted 1/0-atsay. atget with full validation 

• Compatible with standard Turbo screen syntax 

• Mono or color-no snow, no flicker, "instant" updates. 

• Flexible frame and title control 

• Mouse ready 

• Most sophisticated routine for the PC color card 

• Advanced Numeric and string formatting. 

• Insert or delete lines, characters, line wrap/no wrap, 
recolor/highlight areas, cursor control. 

Why compile hundreds or thousands of lines of Pascal 
source each time for a feeble, slow running windowing 
package when you can have a full virtual screen 
management system written in assembly language? 
Pascal source and assembly " com " file: $59.95 

With 100k ot assembly language source S99 95 


Northport Software 
1817 Domanik Dr.,fg 
Racine Wl 53404 


For orders call: 
414-637-7540 

n residents add 5% sales tax 
nark ot Borland international 
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Sort RM/COBOL Files 

• • • QISORTC 

F i n a 11 y, a sort utility for RM/COBOL. 
Using efficient algorithms in assembly language making it 
the fastest sort on the MS-DOS market Qisortc supports: 

• RM/COBOL Version 1.5x & 2.xx files 

- Single / Dual File Indexed 

- Relative and Sequential 

• ASCII, COMP-1, & COMP-3 fields 

• 32 sort control fields 

- ascending / descending 

• 32 record selection fields 

- EQ:NE:GTGE:LT:LE field:constant 

- implied AND, OR may be specified 

• 32 output fields or total record 

• CALL from RM/COBOL, when provided 
subroutine is iinked with runtime 

• Use pathnames and return codes 

• Keyboard or Parameter file 

• Requires MS-DOS ver 2,xx or above- 

• Only $95.00 -COD, VISA, or M/C. 

Quantumn Information Systems, Inc. 

145 N.W. 85th St., Suite 103 
Seattle, Washington 98117 
(206) 789-2888 Telex 4941041 
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RS-422 


Communications Board 



• For IBM-PC/AT/XT and j 

compatibles 

• Dual RS-422 serial interface 

• Programmable to 56k baud 

• Differential drivers to 4000 ft 

$ 345.00 

QUA TECH, INC. 

478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 
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□ _ □ 

Text Librarian 

The Perfect Answer for the 
Storage and Retrieval of Text Files 

ORGANIZE your text files into SPACE SAVING LIBRARIES. PRO¬ 
GRAM SOURCE.modules are a perfect example Always up to date, 
the TEXT LIBRARIAN checks for most recent version during 
update For EVERY DAY USE or ARCHIVING, your, files are always 
EASILY ACCESSED and BACKED-UP for DATA SECURITY. 

Extensive Library Management Features include: 

CONTEXT PATTERN SEARCH OF LIBRARY CONTENTS WITH QUERY 
QUERY MODE TO EXTRACT. DELETE. LIST. UPDATE/APPEND 
ALPHA DIRECTORY DISPLAY/SEARCH WITH QUERY 
— MIX COMMANDS - 

A compliment to any word processor 

8086/88 MS DOS 1.25 AND UP/GENERIC 

Currently on UNPROTECTED IBM format for $ 54.95 


PATA /Z1^_ 

=IVlSIBLE CORPORATION 

P.O. BOX 7767, CHARLOTTESVILLE, VA 22906 
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Telex 386-078 Answer Back—RAINBOW TECH 


Because its original objective was to protect soft- 
„ jre from unauthorized use, it's called the SOFTWARE SENTINEL 
But maybe we'll change the name to REVENUE GENERATOR. 
since we've discovered its true value to our customers But 
whatever we call it, everyone ends up with numerous benefits 
from this hardware key with unlimited "locks" 

SOFTWARE DEVELOPER (PC, XT, AT) 

• Prohibits unauthorized use • Lower cost of distributing 

of software updates 

• No need for copy • Longer product/revenue life 

protection cycle 

• Easily controlled site • Trial usage/rental of 

licensing software programs 

• Unbreakable protection 

USER (PC, XT, AT) 

• Unlimited backup copies • Pocketsize 

• No floppy required with • Transparent 

hard disk • Data security 

• Transportable 

EVALUATION KIT AVAILABLE 


RAINBOW 

IECMNOIOGiES INC 


Excellence 

In your job, it depends on having the best tools 
available at your disposal. With such tools, 
your productivity increases and your work 
becomes easier. 


Wisely, you keep a sharp eye open for products 
using the latest technology. 

You have now located the source of advanced 
debugging technology for PC-DOS 
More powerful debugging software is not available 
anywhere...at any price. Yet the cost is affordable to 
even the smallest budget. DSD ^ m ^ inn0Mivedesign 

combines the most sophisticated user 
interface with the most flexible dispay 
to create a new generation of 
debugging technology for the IBM PC. 
Only 6995 



SoftAdvances 


P.O. Box 49473 - Austin, Texas 78765 - (512)478-4763 

Visa & Mastercard Accepted. 

Please include 4.00 for shipping and handling. 
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the 

source debugger 
for lattice C 

Your time and convenience come 
first! The MSD C Debugger is the last, 
and perhaps final, word in programming 
assistance for Lattice C users. C Debugger 
produces a high level view of C programs 
via function names, line numbers, variable 
names and C data types, plus a low-level view 
of machine addresses and instructions for 
testing assembler language functions. 

More features include: 

• All documentation is prepared for 
programmers. 

• Online help screen throughout the 
process. 

• Capability to single step 
through your program. 

► Set break points, examine registers and 
variables. 

. $165.00 + S3.50 shipping 


To order, call or write: 

MICRO-SOFTWARE DEVELOPERS, INC. 

214V 2 W. Main St. • St. Charles, IL 60174 
312/377-5151 

Lattice C is a trademark of Lattice, Inc. 

Microsoft is a trademark of Microsoft Corp. 
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WE DESCRIBE OVER 43,000 
COMPUTER PRODUCTS 
SO YOU CAN FIND THE ONE 
THAT’S RIGHT FOR YOU 

In the complex, ever-changing computer market you’ve got to 
play it smart. Which means making the right product choices 
without wasting time and money. 

Which means DATA SOURCES...the one truly comprehen¬ 
sive reference to computer hardware and software. 

DATA SOURCES puts information about 25,000 software 
packages, 18,000 hardware and data communications 
products and detailed profiles of 10,000 manufacturers 
right at your fingertips. 

With a DATA SOURCES subscription you’ll never have to 
worry about information being out of date. 

Every three months you’ll get a new two-volume edition—A 
Hardware Volume with descriptions of Computer Systems, 
Graphic Systems, Digitizers, Plotters, Printers, Disk and Tape 
Memory Equipment, CRTs, Expansion Boards and Data 
Communications Equipment PLUS a Software Volume with 
the most complete listings to be found anywhere on applica¬ 
tions and systems software including database managers, 
utilities, and communications packages. A separate section 
includes company prof iles for quick evaluation of vendors. 

To subscribe , call toll-free 1-800-443-0100, ext. 251. 
We ’ll send your first two-volume edition on a 30-day 
approval basis and enter your 
one year (four editions) sub¬ 
scription for just $230—more 
than 24% off the regular price. 

DATA SOURCES 

THE ONLY COMPREHENSIVE BUYERS 
GUIDE TO THE COMPUTER INDUSTRY. 

PO. Box 5845,Cherry Hill, N.J. 08034 
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CALENDAR 



FEBRUARY 

February’ 3-6 

Second International 
Conference on Data 
Engineering 
Los Angeles, CA 

Sponsor: IEEE-CS 
Contact: Second Data Engi¬ 
neering Conference, 1730 
Massachusetts Avenue, NW, 
Washington, DC 20036- 
1903; 202/371-0101 

February 4-6 

Fourth Working Sympo¬ 
sium on Oceanographic 
Data Systems 
La Jolla, CA 

Contact: Daniel Steiger, Code 
5003 , Naval Research Lab, 
Washington, DC 20375; 202/ 
767-3265 

February> 4-6 

Computer Science 
Conference/SIGCSE 
Symposium 
Cincinnati, OH 

Sponsor: Association for 
Computing Machinery 
Contact: Lawrence Jehn, 
University of Dayton; 
513/229-3831 

February> 4-7 

UniForum International 
Conference of UNIX Users 
Anaheim, CA 

Contact: usr/group, 4655 
Old Ironsides Drive, Suite 
200, Santa Clara, CA, 95054 
408/986-8840 

February 9-12 

Eleventh Annual SAS 
Users Group International 
Conference 
Atlanta, GA 


Sponsor: SAS Users Group 
Contact: Don Henderson, 
ORI, Inc., Suite 250, 122 C 
Street, NW, Washington, DC 
20001; 202/737-2666 

February 10-11 
Micro-Mainframe Links 
Washington, DC 

Sponsor: Digital Consulting 
Associates, Inc. 

Contact: Software Institute of 
America, Inc., 8 Windsor 
Street, Andover, MA 01810; 
617/470-3880 

February> 10-12 
Industry Update: 
Manufacturing 
Dallas, TX 

Sponsor: INFOMART 
Contact: Barbara 
Mooschekian, 1950 Stem- 
mons Freeway, Dallas, TX 
75207; 214/746-3500 

February / 15-16 

SOFTEACH 

San Francisco, CA 

Sponsor: Softsel Computer 
Products, Inc. 

Contact: 800/325-9189 

February’ 16-19 
PC Forum 
Phoenix, AZ 

Sponsor: RELease 1.0 and 
EDventure Holdings Inc. 
Contact: RELease 1.0; 
212/503-5500 

February / 24-25 

4th and 5th Generation 
Data Management 
Software 
Boston, MA 

Sponsor: Digital Consulting 
Associates, Inc. 

Contact: Software Institute of 
America, Inc., 8 Windsor 


Street, Andover, MA 01810; 
617/470-3880 

February 24-28 
ACM SIGAda Meeting 
Los Angeles, CA 

Contact: Ben Grosgo, Alsy’s, 
Inc., 1432 Main Street, 
Waltham, MA 02145; 
617/890-0030 

February 26-28 

Fifth Annual Phoenix 
Conference on Comput¬ 
ers and Communications 
Phoenix, A2 

Contact: IEEE Computer 
Society’, 1730 Massachusetts 
Avenue, NW, Washington, DC 
20036-1903; 202/371-0101 


Management Systems 
Washington, DC 

Sponsor: Digital Consulting 
Associates, Inc. 

Contact: Software Institute of 
America, Inc., 8 Windsor 
Street, Andover, MA 01810; 
617/470-3880 

March 3-6 

Compcon Spring 86 
San Francisco, CA 

Contact: Glen G. Langdon 
Jr., IBM, Department 
K54/282, 5600 Cottle Road, 
San Jose, CA 95193; 
408/256-6454 

March 3-6 

First International 
Conference on CD ROM 
Seattle, WA 

Sponsor: Microsoft 
Corporation 


Contact: Min S. Yee, Confer¬ 
ence Chairman, Microsoft 
Corporation, 10700 Northup 
Way, Box 97200, Bellevue, 
WA 98009; 206/828-8080 

March 10-12 

1986 Eastern Simulation 
Conferences 
Norfolk, VA 

Contact: Society for Com¬ 
puter Simulation, P.O. Box 
17900, San Diego, CA 
92117; 619/277-3888 

March 18-20 
VAR Congress ’86 
Dallas, TX 

Sponsor: INFOMART 
Contact: Nancy Keene, 1950 
Stemmons Freeway, Dallas, 
TX 75027, 214/746-3500 

March 19-20 
IMPACT 86 
Albuquerque, NM 

Sponsor: Association for 
Information and Image 
Management 
Contact: Susan Law, P.O. 

Box 27036, Albuquerque, 

NM 87125; 505/846-4042 

March 24-26 

OAC 86: Office Auto¬ 
mation Conference 
Houston, TX 

Contact: OAC 86, 1899 Pres¬ 
ton White Drive, Reston, VA 
22091; 800/OAC-1986 

March 26-28 

ACM SIGUCCS Computer 
Center Management 
Symposium 
St. Louis, MO 

Contact: Laivrence Wester- 
mey’er, 8001 Natural Bridge 
Road, St. Louis, 63121; 
314/553-6000 


MARCH 

March 3-5 

Relational Database 
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AT—THE ALR SYSTEM 286 

The ALR System 286 is based on the advanced 
80286-8 16 bit microprocessor with a system 
clock rate of 8MHz. This performance results 
in running most IBM PC or XT software up to 
350% faster: In seconds you’ll be able to 
recalculate large spreadsheets and instantly 
load files. 


THE DEAL: 

$6,995 

To help you start your 
network system, ALR 
has packaged a power¬ 
ful AT Tower, with two 
turbo XT workstations 
all networked and 
ready to perform. 
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ADVANCED LOGIC RESEARCH—ALR 

At ALR our systems all have UPWARD MOBILITY built in. We 
start by designing the maximum flexibility in our advanced main 
system boards, resulting in more valuable expansion slots left 
free for your future growth. ALR’s years of expertise in provid¬ 
ing demanding OEM’s with IBM compatible systems results in 
outstanding products for all phases of your growing business. 
THE AT TOWER— Big System Performance—The AT Tower 
gives you the best return on your hardware investment. Its floor 
standing package provides up to 4 full height drive subsystems 
to meet the most demanding requirements. 

The heart of the AT Tower is an advanced IBM PC AT compati¬ 
ble computer with 33% more processing speed, 33% more 
hard disk storage and four times more RAM memory than the 
IBM’s most powerful PC. 

THE NETWORK—ALR STAR NET— Make It Simple—The ALR 
Star Net uses the low cost, quick connect telephone cords (RJ11) 
to link ALR XT workstations or IBM PCs to the resources of 
the AT Tower. 

The ALR Star Net’s local hook-up can be an incredible 
1,000 feet and remote networking with modem support 
can be across the country. Software support of the Star 
Net provides you with the security of passwords and user ID, 
along with priority network access to maintain full control of 
resource sharing. 
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SPECIFICATIONS - IBM PC AT Compatible, 80286-8 MHz CPU, 
1 Mb RAM, opt 2 Mb RAM (On Board), 1.2 Mb Floppy, 30 Mb 
Hard Disk (FAST 40 MS Access) Printer Port (On Board), Dual 
Network Port (On Board), 720 x 350 Mono. Graphics, 83 Key 
Keyboard, 6 Unused Expansion Slots. 
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Transporter 
Might Shift 



Long After Your Staff Goes Home, We Keep Your PC Making 

















